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generation results in the production of power without any resulting air
pollution or consumption of fossil fuels.

Adverse environmental effects associated with the operation of Clarks Hill
* Lake are: soil erosion and/or compaction due to (1) heavy recreational use,

(2) traffic (pedestrian and vehicular) in unauthorized areas, and (3) effects
of wave action and pool fluctuation on the shoreline; damage to and/or loss -
of vegetation (trees, shrubs, and grass) due to pool fluctuation, mowing -
damage or construction activity; and alterations of the natural environment
through recreational development and other construction activities. Hypo-
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FINAL ENVIRONMENTAL STATEMENT
OPERATION AND MAINTENANCE OF CLARKS HILL LAKE,

SAVANNAH RIVER, GEORGIA AND SOUTH CAROLINA

The responsible lead agency is U.S. Army Engineer District, Savannah.

ABSTRACT: The operation and maintenance activities at Clarks Hill consist

of reservoir regulation, flood control hydroelectric power generation,

management of land resources and facilities, management of leases,
easements, and other outgrants and project management and maintenance
activities. The action addressed is a continuance of the operation and
maintenance program for the project.

The overall environmental impact of the operation and maintenance program is
that of environmental improvement and maintenance of project lands through
the protection and management of available resources in the best interest of
the human environment. Specific impacts may be either beneficial or
detrimental but mitigable as described within the text of this statement.
Significant lake fluctuations change the environment along the lakeshore
with respect to fish spawning and survival of vegetation. The heavy
recreational use of the lake and perimeter lands results in changes in the
local environment. The flood control operations preserve and stabilize the
downstream environment. The operation of the project for hydroelectric power
generation results in the production of power without any resulting air
pollution or consumption of fossil fuels.

Adverse environmental effects associated with the operation of Clarks Hill
Lake are: Soil erosion and/or compaction due to (1) heavy recreational use,
(2) traffic (pedestrian and vehicular) in unauthorized areas, and (3)
effects of wave action and pool fluctuation on the shoreline; damage to or
loss of vegetation (trees, shrubs and grass) due to pool fluctuation, mowing
damage or construction activity; and alterations of the natural environment
through recreational development and other construction activities.
Hypolimnetic power generation releases during periods of stratification
contain waters with depressed dissolved oxygen concentrations.

Alternatives are discussed for each activity as described in paragraph 2
above, and are included between paragraphs 3.00 and 3.77 following.
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1.00 SUMMARY:

1.01 Major Conclusions and Findings. The alternative of continuing the
present operation and maintenance of the Clarks Hill Lake (Plan A) has been
selected as the most economically and environmentally effective method
providing recreational benefits, energy, and management of the surrounding
natural area. This alternative is considered the National Economic

Development (NED) Plan.

1.02 The Environmental Quality (EQ) Plan is that plan which maximizes the
net EQ impacts of management, conservation, preservation, creation, and
restoration or improvement of the quality of the natural and cultural
resources affected by the project. Several alternatives have been
considered to the present operation and maintenance activities. These
include to continue with present operation and maintenance activities (Plan
A), operation as a dry lake (Plan B), removal of some of the project
facilities and restoring the area to the pre-existing environment (Plan C),
and operation of Clarks Hill Lake solely for power generation without regard
to flood control, recreation, navigation, and other uses (Plan D). Any
beneficial effects gained by operating Clarks Hill Lake solely for one
project purpose without regard for the other authorized project purposes
would be far outweighed by the tremendous adverse affects this action would
have on the other authorized project purposes. Therefore, Alternatives B,
C, and D are not considered viable. Plan A is considered the Environmental
Quality Plan.

1.03 Areas of Controversy: No issues of major disagreement have been found
to date.

1.04 Unresolved Issues: There are no known unresolved issues among study
area interests.

1.05 Relationship to Environmental Requirements: Table I on page 2
provides a list of applicable laws and the relationship of each of these to
the separate plans.

2.00 NEEDS FOR AND OBJECTIVES OF ACTION:

2.01 Study Authority: The Clarks Hill project was authorized by the Flood
Control Act approved 22 December 1944 (Public Law No. 534, 78th Congress,
2nd Session). It was tecommended in the project document as the initial
development of a group of 11 projects in the Savannah River Basin proposed
and recommended for flood control, navigation, hydroelectric power, and
other purposes. Authority for the development of public recreational use at
power, flood control and navigation projects is contained in Section 4 of
the Flood Control Act approved 22 December 1944, and as amended by Section 4
of the Flood Control Act of 1946, Section 209 of the Flood Control Act of
1954 and Section 207 of the Flood Control Act of 1962. Basic legislation is
further amended by Section 2 of the Land and Water Conservation Fund Act of
1965 (Public Law 89-72). General considerations, covering lake management
and public use, are contained in EM 1130-2-302 - Project Operations,
Planning and Administration of Project Lands and Waters; ER 1130-2-312 -
Criteria for Design and Construction, Civil Works Projects; ER 1130- 2-406 -
Lakeshore Management, ER 1165-2-104 - Fish and Wildlife Conservation, Corps
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of Engineers Projects; ER 1130-2-400, Project Operations, Recreation-
Resource Management of Civil Works Water Resource Projects; and ER
405-2-835 - Real Estate, Management and Utilization of Civil Works Lands;
supplemented by letters from the Office of Chief of Engineers, and Division
Office letters and memoranda. The District Engineer is responsible for
administration of leases, licenses, permits, and easements, including
collection of any rentals.

2.02 The operation, maintenance and management activities include
hydroelectric power, flood control, navigation, maintenance of the project
with related structures and facilities, land resources management and
recreation management.

2.03 A tabular description of the structures and capabilities of Clarks
Hill Lake are listed in table 2 following.

2.04 Public Concerns: Public involvement was necessary in order to
properly evaluate and determine the needs of the public. Two public
meetings were held by the Corp of Engineers on 23 and 24 October 1978 as
well as numerous workshops in February, March, and April 1979. The
following summary lists the pertinent comments received during the public
meetings and workshops.

a. Excess land on Clarks Hill for private development.
b. Allow current lease holders to purchase leased land.
c. Honor past commitments to lessees.
d. Implement the citizen advisory board.
e. Insure water quality standards.
f. Implement erosion control measures.
g. Allow leases for longer periods than 5 years.
h. Maintain minimum lease rental fees.
i. Construct more facilities for the handicapped.
j. Improve and expand public access to the lake.
k. Continue the fish and wildlife management programs.
1. Control water level fluctuations.
m. Provide financial assistance to counties for loss of tax base by

land acquisition.
n. Control the use of off-road vehicles.
o. Allow all lease holders to develop land in a fashion similar to the

Fort Gordon recreation area site.
p. Increase lakeshore management zoning to permit more private docks on

the lake.
q. Zone the lake to resolve boating conflicts.
r. Lease land to private interests for long periods of time.
s. Do not excess any land on Clarks Hill Lake.
t. Prohibit private development on public land.
u. Formulate a water use and withdrawal policy.
v. Protect fragile environments from development.
w. Further restrict private docks from the lake.
x. Provide "amenities" in recreation areas.

2.05 Planning Objectives. Discussions with local officials have indicated
a strong desire for some method to reduce flooding and associated damage in
the Clarks Hill Lake watershed. Several residents and property owners in
the flood plain have also expressed a strong concern over the hazards and

3
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TABLE 2

CLARKS HILL LAKE
PERTINENT DATA

- LOCATION OF DAMSITE

* Savannah River, Georgia and South Carolina, 21.7 miles upstream from

Fifth Street Bridge, Augusta, Georgia.

DRAINAGE AREA (sq. mi.)
At damsite 6,144
At Augusta, Georgia, Fifth Street Bridge 7,240

FLOW DATA AT AUGUSTA

Discharge, cubic feet per second
Average 10,180

Maximum (1929 flood) 350,000
Maximum (1796 flood) 360,000
Minimum daily (regulated by Clark Hill

1954-1956 low water period) 3,580

Channel capacities:

Augusta, Fifth Street Bridge 35,000
Butler Creek 27,000
Clyo 12,800

Gage height, feet: (Fifth Street gage)
1929 flood 46.3
1796 flood (historic) 40.0

PEAK FLOWS AT DAMSITE (cubic feet per second)

September 1929 (estimated) 277,000
April 8, 1936 217,000
August 14, 1940 196,000

" March 23, 1942 99,300
January 20, 1943 111,000

March 5, 1952 127,000
March 12, 1952 102,000
March 24, 1952 110,000

SPILLWAY DESIGN FLOOD
Total volume of rainfall, inches 21.8

Initial loss, inches 0.9
Average infiltration rate, inches per hour 0.083
Total volume of storm runoff, inches 14.7
Total volume of storm runoff, acre-feet 4,790,365

Peak rate, natural flow at damsite, cubic feet per second 1,140,000
Peak rate, inflow to full reservoir without
Hartwell, cubic feet per second 1,280,000

Peak rate, reservoir outflow without Hartwell,

cubic feet per second 1,055,000
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TABLE 2 (CNTD
CLARKS HILL LAKE
PERTINENT DATA

SPILLWAY DESIGN FLOOD (Cont'd)
Peak rate, reservoir inflow with Hartwell,

cubic feet per second 1,176,500
Peak rate, reservoir outflow with Hartwell,

cubic feet per second 1,015,000
Duration of flood, days 7

LAKE
Elevations, msl:
Spillway crest 300
Minimum design pooi, with Hartwell 312
Static full pool 330
Top of gates, (top of flood control pool) 335
Maximum design surcharge 346

Storage capcities, acre-feet:
Spillway crest 1,000,000
Spillway crest to top of gates 1,900,000
Power and incidental flood control storage,
elevation 312 to 330 1,045,000

Flood control storage, elevation 330 to 335 390.000
Total to top of gates 2,900,000
Maximum design surcharge, 11 feet 950,000

Areas, acres:
Minimum design pool, elevation 312 Aj5,000
Static full pool, elevation 330 71,100
Top of gates, elevation 335 78,500
Maximum design surcharge, elevation 346 97,500

TAILWATER ELEVATIONS (msl)

Maximum design flood (1,055,000 cubic feet per second) 255

Powerhouse design flood (645,000 cubic feet per second) 240
Maximum flood of record (277,000 cubic feet per second) 220.5
Normal (Stevens Creek Dam, top of flashboards) 187

Average operating tailwater 191
one unit at maximum discharge:

Stevens Creek flashboards down 185
Srevens Creek flashboards up 188

Seven units at maximum efficiency-136' head 193

DAM

Concrete gravity type with earth embankments
at either end, and gate-controlled spillway:
Maximum height, concrete section, foundation to

roadway, feet 200

Length, concrete section, feet 2,282

Total length, feet 5,680

5
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TABLE 2 (CONT'D)

CLARKS HILL LAKE
PERTINENT DATA

-. DAM (CONT'd)

Elevations, msl:

Roadway, top of dam 351

Top of gates 335

Spillway crest 300

Flood plain, average 200

Freeboard, above maximum surcharge, feet 5

APPROXIMATE QUANTITIES

Concrete, cu. yd. 1,050,000

Earth fill, cu. yd. 3,500,000

SPILLWAY
Concrete-gravity type, ogee spillway with

-. bucket-type stilling basin and highway bridge:

Total length, feet 1,096

Net length, feet 920

Crest gates
Number 23

Type Tainter

Width, feet 40

Height, feet 35

Head on crest (spillway design flood), feet 46

OUTLET SLUICES

Number 8

Size, feet 4 x 9

Type of gate, slide, hydraulically operated

Total discharge capacity, reservoir at spillway

crest (elevation 300), cubic feet per second 18,700

Total discharge capacity, reservoir at top of

crest gates (elevation 335), cubic feet per second 21,300

POWER DATA
Streamflow at site, 49-year period (1925-1973) cubic feet per second:

Minimum monthly, cubic feet per second (October 1954) 1,100

Maximum monthly, cubic feet per second (April 1936) 49,800

Average, total period, cubic feet per second 8,600

Maximum drawdown, feet 18

Regulated flow, cubic feet per second (to provide minimum

navigation flow below New Savannah Bluff) 6,000

Penstocks (main units):

Number 7

Diameter, feet 20

Spacing, feet 62

Maximum velocity, feet per second 15.5

Gates, type Tractor

6
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TABLE 2 (CONT'D)
CLARKS HILL LAKE
PERTINENT DATA

POWER DATA (CONT'd)
Penstocks (service units):

Nutmber 2
* .. Diameter, feet 4.5

Maximum velocity, feet per second 8.2

Generating units:
Gross static head, feet 152
Average head, feet 134
Minimum head, feet 118

Installation, kilowatts each
7 units, 40,000 kilowatts each 280,000
2 service units, 1,000 kilowatts each 2,000
Total 282,000

7



hardships associated with repeated flooding. They, too, desire some form of
relief from this recurring problem.

2.06 Based on the evaluation and needs of the study area, the objectives of
the project are reducing flooding and associated damage in the drainage
basin; protecting life and property from flooding; enhancing the quality of

*. the environment in the study area; and enhancing land use in the study area
through the reduction of flooding and damage to existing development.

3.00 ALTERNATIVES INCLUDING THE PROPOSED ACTION:

3.01 Those Within the Capability and Jurisdiction of the Corps of
Engineers.
At the present time, the most feasible alternative would be to continue the
operation of the project for flood control, power generation, navigation and
other project purposes including recreation, wildlife and fisheries
management (Plan A) since the present method of regulation appears to meet
both downstream and lake commitments and hydropower requirements.

* 3.02 Alternatives to Reservoir Regulation, Flood Control, and Hydroelectric
* Power Generation. There are several alternatives which may be considered.

3.03 Operation of the project as a dry lake (Plan B) would forego the
authorized water supply benefits and the recreation benefits which have been
added. The rapid filling and emptying of the lake would tend to degrade the
area environmentally because of the repeated destruction of flora in the
lake area. Considering the losses of project benefits and the environmental

losses, this cannot be considered a viable alternative.

3.04 The alternative of removing some of the project facilities (Plan C)
would restore somewhat the pre-existing environment. The environment cannot
be restored exactly as it existed. The pre-existing environment was not so
unique or valuable as to justify the expenditure of sufficient funds to
achieve this objective. Further, economic losses to the nation and the area
of the project from its abandonment make this an undesirable alternative.
In addition, cessation of power generation would adversely affect the seg-

* ment of the regional population dependent upon this service for fulfilling
needs during peak power requirement periods. In view of the tremendous

problems and monetary and intangible losses which would be associated with
the discontinuance of flood control, power production, and navigation, this
alternative is not viable.

3.05 In addition to the above listed alternatives, Clarks Hill Lake could
be operated solely for power generation without regard to flood control,
recreation, navigation and other uses (Plan D). The project could be oper-
ated solely for recreation or solely for navigation without regard for the
other authorized project purposes. However, in order to operate the project
solely for one project purpose without regard for other authorized purposes
would be contrary to the laws that authorized the project. Also, it is
quite obvious that any beneficial effects gained by operating Clarks Hill
Lake solely for one project purpose without regard for the other authorized

*projecL purposes would be far outweighed by the tremendous adverse affects
this action would have on the other authorized project purposes.

8
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3.06 Within each of these plans, there are a number of categories in which
alternatives are available. These are alternatives to:

Management of land resources and facilities.
Enforcement of regulations.
Development and expansion of recreation areas.
Forest Mangement.
Fish and wildlife management.
Cultural resource management.

Management of leases, easements, and the outgrants.
*. General outgrants and leases.

Project management and maintenance activities.
Alternatives to lake zoning.
Alternatives to sewage disposal.
Solid waste disposal.
Control of undesirable vegetation.
Control of terresterial vegetation.
Control of insects.
Construction and maintenance of project roads.

Each of these categories is considered in detail below.

3.07 Enforcement of regulations. The following alternatives are primarily
those presently possible with the existing authority of the Corps of
Engineers, since with present experience and knowledge, these are the most
reasonable alternatives. It should be noted that these alternatives are for
enforcement of the applicable provisions of Chapter III, Title 36, Code of
Federal Regulations and not other Federal and State laws.

3.08 A no enforcement alternative is not realistic. The regulations were
designed so that maximum desirable public use (recreation, etc.,) can be made
without one individual imposing upon the rights of another. It is obvious
that the impact of this alternative is of such a significant adverse
magnitude that it would outweigh any desirable impact.

3.09 Prior to June 1972, a requesting compliance method was used. The
policy under which this method was implemented is Violation of Rules and
Regulations. Persons who violated the rules and regulations were courteously
informed that they were acting in violation thereof and were requested to
desist from the violation. The admonition was accompanied by an explanation
of the reasons for the regulation and the need for conformance in order that
others having equal rights could enjoy the lake and project area. If it were
a matter of applying for a permit or similar action, assistance was offered.
When, in the opinion of the Resource Manager, action on the part of
enforcement agencies was required, a report was made to the Resident Engineer
to send a written warning to the violator and if this was disregarded, obtain
assistance from appropriate law enforcement officers.

3.10 The advantages with this method were that most people would comply when
requested to do so and few problems with actual enforcement were encountered.
Many of the provisions of Chapter III, Title 36, Code of Federal Regulations,
are not State or local statutes, thus they can only be enforced by Federal
law enforcement officers. The FBI, U.S. Marshals, etc., have a heavy
workload and little time for the minor cases on the project; unfortunately,

9



this is also true of many local and State law enforcement officers. There-
fore, there was often nothing that could be done except to request compli-
ance. Due to these factors a Citation Authority program was implemented in

June 1972 with good results.

3.11 The basic advantage of the Citation Authority Program is that it gives

a tool which can be used to ensure compliance with the regulations. With
this alternative, there is a method whereby persistent violators may be dealt
with. The disadvantages with this alternative are as follows: (I) Officers

* could become involved in situations where their authority is not adequate;
and (2) Officers implementing the program may, at times, be subject to

considerable danger.

3.12 If the need arose, Congress could authorize the development of a

complete law enforcement program, granting the Corps representatives the
right of arrest and power to enforce all laws and regulations. Because of

the expense and the problems with overlapping jurisdiction, this is not
desirable at all times.

3.13 Development and Expansion of Recreation Areas. The first alternative
to development or expansion of recreation areas would be no new recreational
development. This course of action, while eliminating the need for
recreation development funding, would greatly reduce the existing
recreational potential of the lake and public lands. If the trends in
visitation continue to rise, with no further development of public lands

suitable for outdoor recreation activities, there would be an increase in
usage of existing public use areas. The result would be a decrease in the
aesthetic quality of the site due to overutilization and degradation of the

" site through soil compaction, erosion, loss of vegetation, vandalism, etc.

- 3.14 A second and more feasible alternative would be to develop new
- recreation areas with the emphasis on minimum alteration of the site. All

facilities would be placed in such a manner as to blend into the natural
surroundings. This alternative is the present policy for the development or

expansion of recreation areas. This type of development also involves
related forest and wildlife management considerations, thus providing for

S human visitor enjoyment as well as wildlife habitat requirements.

* 3.15 A third alternative would be to limit the number of visitors to a

recreation site on a "reservation" or "first-come first-served" basis.
Should present visitation trends continue, this type of program may be

*' necessary to ensure preservation of the environmental quality of the project
facilities.

3.16 Forest Management. The most apparent alternative to having a forest
. management program on Corps of Engineers projects is to have no forest

management program.

"* 3.17 The alternative of having no forest management program or in some
cases, not to plan for forest management, would be contrary to sound land
management practices. Therefore, a policy of no forest management would not
be in the best public interest. The most feasible alternative, and the
present course of action, is to prepare a forest management plan and
implement the program.
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3.18 There are varying degrees of forest management, from mere maintenance
of existing stands to intensive management of the total forest community.
Alternatives involving forest management and the intensity would depend upon
the type of activity, i.e., recreation, wilderness area (no management),
commercial harvesting, etc., for which the area is most suitable, and the
extent of man's influence.

3.19 Guidelines have been established at Clarks Hill in accordance with the
detailed requirements furnished in appendix B to the Master Plan-Forest
Management Plan for Clarks Hill Lake Project, Georgia and South Carolina.

3.20 This forest management plan places the emphasis on wildlife, low
density recreation, erosion control, watershed protection, aesthetics, and
improvement of overall vigor of residential stand. Silvicultural practices
are carried out to achieve these goals without regard to monetary gain.
Protection of the environment, regardless of economic gain, is of prime
importance.

3.21 Fish and Wildlife Management. At the Clarks Hill project, thousands
of acres of valuable wildlife habitat are owned by the U.S. Government.
Therefore, land management techniques practiced on this project will have
significant impact upon wildlife in the area.

3.22 The first alternative to the proposed actions for fish and wildlife
management is a complete lack of management and a continuation of the
outleasing program as in the past. The effect of "no management" actions on
fish and wildlife populations may be either beneficial or detrimental to
wildlife, depending upon both the type of land-use patterns established by
lessees on project lands and the type of land management activities carried
out by landowners on adjacent private lands.

3.23 Under "no management" combined with an agricultural and grazing lease
program, all of the land use practices on the project would be manipulated
for the purpose of providing a profitable monetary return for lessees and
not for the purpose of managing the environment for wildlife. However, as a
result of lessee operations, valuable game habitat may be provided on Corps
of Engineers land as a by-product of farming or grazing practices. For
example, the cultivation of various agricultural crops may provide food
sources for a variety of game birds, nongame birds, mammals, and proper
animal unit density on grazing tracts will leave valuable cover in the areas
for concealment and nesting activities. Similarly, negative habitat
conditions could very easily occur on areas leased by private citizens if
crops that are unpalatable to wildlife are cultivated or if adverse
agricultural methods are used by the lessee.

3.24 Another alternative is the "no management and no leasing" which would
let the land lie fallow. This would have both beneficial and adverse
effects. A complete absence of game fish management would be detrimental to
the sport fishery at these projects. Rougn fish would overpopulate the
available habitat and game fish progeny, faced with the task of competing
for necessary food and space, would be drastically reduced. Therefore, an
absence of fisheries management would be detrimental to the sport fishery.

11



3.25 A third alternative would be to have a management system controlled to
some degree by the Corps of Engineers. The design could be a comprehensive
wildlife management program in which the Corps was the primary agency

-responsible for its operation, or the plan could call for varying degrees of
management between the Corps of Engineers and various professional wildlife
agencies.

3.26 Cultural Resource Management Program. The most apparent alternative
to having a Cultural Resource Management Program on Corps of Engineers
projects is to have no Cultural Resource Management Program. The
alternative of having no cultural resource management would be inconsistent
with the Reservoir Salvage Act of 1960 (Public Law 86-523) (74 STAT 220), as
amended, National Historic Preservation Act of 1966 (Public Law 89-665) (80
STAT 915), as amended, National Environmental Policy Act of 1969 (Public Law
91-190) (83 STAT 852) and Executive Order 11593, Protection and Enhancement
of the Cultural Environment (36 F.R. 8291, 15 May 1971). Therefore, a
policy of no cultural resource management would not be feasible or in the
best public interest.

3.27 The chosen alternative is to have a Cultural Resource Management
Program. By having a Cultural Resource Management Program and strictly
adhering to its objectives, it will insure the best possible protection for
the cultural environment, provide a means to reach the Corps of Engineers'
total environmental goals, and be in the best public interest by preserving
these resources for future generations.

3.28 Alternative to Management of Leases, Easements and Other Outgrants.

3.29 General Outgrants and Leases. The first alternative concerning gen-
eral outgrants and leases would be to cancel all outgrants which specifi-
cally exclude some uses of the area by the general public. Such action
would result in the cessation of water withdrawal, the abolishment of
powerlines presently crossing Federal Lands, and the closing of any existing
gravel pits. This could adversely affect that segment of the regional
population receiving electric and water services, and could increase the
cost involved in county road construction and maintenance.

3.30 The best proposal is to require all entities seeking outgrants to
restrict their alteration of the environment to a minimum, i.e., place
powerlines underground and seed grass and/or plant trees after burying lines
and to provide vegetative screens to obscure aesthetically displeasing
structures or alterations. At the present time, this course of action, with
some modifications, is being implemented.

3.31 Alternatives to Project Management and Maintenance Activities.

3.32 Alternatives to Lake Zoning. The first alternative to lake zoning is
to leave the project lands unzoned. The disadvantage of this alternative is
that each individual action must be evaluated in depth. This involves
repeating the same type of evaluation over and over. Also, with no zoning,
it is more difficult to systematically evaluate and coordinate activities,
such as granting boat dock permits, duck blinds, etc.

12
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3.33 The advantage of this system is that the cost and effort of designing
the zoning plan is eliminated.

3.34 The chosen alternative is to continue designing and implementing
zoning plans where they are applicable in accordance with the Clarks Hill
Lakeshore Management Plan. The disadvantage of the alternative is that it
requires detailed in-depth planning which is time-consuming and expensive.
The advantages of this alternative are of two types as follows: (1) it
provides a systematic way to evaluate and coordinate activities with the
overall O&M Program; and (2) it is a good means to control and/or provide
for an activity. An example of this would be providing special accommoda-
tions for handicapped individuals, zoned parking areas, etc.

3.35 Sewage Disposal. The first alternative would be to make no provisions
for sewage disposal. If this alternative were implemented, it would result
in serious health and sanitation problems as well as aesthetically
displeasing conditions.

3.36 The second alternative is the one presently being used. This
basically consists of periodically pumping the sewage holding vaults and
septic tanks and depositing the waste in surrounding municipal treatment
facilities where it receives secondary treatment. The advantage of this
alternative is that the sewage is dealt with in such a manner that it does
not create a pollution problem.

3.37 A third alternative would be construct and operate a facility for the
treatment of all the sewage generated on the project. The advantage of this
alternative is that it definitely would ensure the proper treatment of the
sewage. The disadvantage with this system is that the quality of the
treatment would probably not be improved and the treatment cost would be
increased.

3.38 Solid Waste Disposal. The problems associated with the disposal of
refuse in recreational areas are, under the best of circumstances, often
difficult. The method to be used for disposal should be governed by the
characteristics of the development and determined by careful study and
analysis of the problems involved. The present method of solid waste
disposal in a State approved sanitary landfill appears to be the best
solution to the solid waste problem at this time. However, other
alternatives, while not as feasible or desirable, are described below.

3.39 An alternative to the cleanup practices used by the Corps would be to
leave the trash in the area; however, this creates health hazards and
eyesores and is neither acceptable to the general public nor capable of
meeting State Health Department regulations. Other possible alternatives to
the present cleanup method implemented at Clarks Hill are as follows: (1)
reclamation of old borrow areas for sanitary landfills; (2) utilization of
existing landfills of nearby communities; (3) use of high temperature
incinerators; (4) use of a compaction system; or (5) composting.

3.40 High temperature incinerators may be utilized for solid waste disposal
in the future; however, the expense of operating incinerator units is very
high.

13
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3.41 Compaction systems designed to reduce the volume of solid waste could
be utilized in conjunction with one of the above-mentioned techniques;

"" however, the cost of this method of disposal is also very high, and still
leaves the task of disposing of the material.

* 3.42 The composting of solid wastes may be an acceptable solution to the
solid waste problem; however, this is also an expensive method of disposal.

- 3.43 Control of Undesirable Organisms.

3.44 Aquatic Vegetation Control. Aquatic vegetation has not been a problem
at Clarks Hill because of a relatively small surface area of shallow water,
paucity of certain nutrients and fluctuating water.

3.45 Terrestrial Vegetation Control. No control would be an alternative.
The disadvantage would be that undesirable vegetation would soon become tall
and dense, thereby reducing the aesthetic value of areas where mowing could
not control vegetation. Such areas would include recreation sites,

* guardrails, roadside slopes, structures, and other project lands.
Objectionable insects and other pests would utilize such vegetation for

. breeding areas, and fire hazards would develop.

3.46 A second alternative would be to use methods such as grazing,
brushhogging, grass whips, lawnmowers, etc. The advantage with this
alternative is that no chemicals are used. The primary disadvantage is that
many areas cannot be reached with mechanical devices and some areas are not
suitable for the use of grazing. Fire is used for thinning large stands of
timber and is the only practical means of controlling the understory

* vegetation in large forested areas.

3.47 The third alternative is chemical control of undesirable vegetation.
The advantages of this alternative are that it is cheap, fast and effective.
The disadvantages are potential pollution hazards through misuse and the
possible side effects of the chemicals on desirable plant and animal life.

*L 3.48 The preferred alternative is to use a combination of mechanical and
chemical control measures. With this alternative each case may be
considered individually, and the method of control with the fewest

*undesirable effects selected.

* 3.49 Insect Control. The first alternative is to have no insect control
. program. The disadvantage is that, without controls, insect and other

health related pests pose a serious nuisance and health hazard to the
visiting public. Furthermore, the responsibility for mosquito control was
delegated to the Corps by both Georgia and South Carolina prior to
constructionl of this project. Advantages would generally stem from

*" decreased expenditures.

3.50 The second alternative would be to develop an insect control program
with emphasis on biological pest management (encouragement or stocking of

" insect predators, diseases, and parasites), with supplementary usage of
pesticides for heavy infestation. This is a desirable alternative, but

*biological insect control is a relatively new field, and the techniques of
management have not been developed to the point that biological control can
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be depended upon. If, in the future, biological control is developed to the

extent that it is feasible, it will be cons.idered.

3.51 The third alternative is the control measures now being used and is
the system described in paragraph 5.42 of this statement. The advantage of
this system is that the insects are dealt with in such a manner that they do
not become a major problem.

3.52 Construction and Maintenance of Project Roads. The first alternative
is not to construct or maintain any roads on the project. This alternative

would eliminate the possibility of new or expanded public use areas. Also,

the elimination of maintenance on existing roads would create safety hazards

as well as decrease visitor pleasure.

3.53 A second alternative would be to continue with the present system.
With this system, the main roads are bituminous-surfaced with superelevated

curves, while the secondary roads are hard-surfaced without superelevated
curves. In addition to the hard-surfaced roads, there are assorted dirt and

gravel roads. There are several advantages with this alternative.

High-quality roads are provided for the public. Dust levels are reduced and
access to the public land is available with greater ease to larger numbers
of the public. There are several disadvantages to this alternative.
High-quality (highway type) roads are very expensive to construct and

maintain. The design of the primary roads encourages higher rates of speed,
thus creating visitor safety hazards. Also, they may adversely affect the
1"natural character" which is desired in most public use areas.

3.54 The preferred alternative is to blend roads in with the surroundings
by constructing them with more curves, and keeping them on the contour as
much as possible. Narrow roads (22 feet), as compared to wider (24 feet)
roads, disturb less terrain and are more aesthetically pleasing. Roads

should be designed so that they meet the need, but do not exceed require-
ments. The advantages of this alternative are: (1) funds would be better
utilized, i.e., lower costs to accomplish desired objectives; and (2) the
"natural character" of public use areas would be preserved. The disadvan-

tage of this alternative is that it would require specialized studies to
determine the types of roads required. Also, construction methods and

specifications for the varying types of roads would need to be determined as
well as increased maintenance of secondary roads.

3.55 Plans Considered in Detail: Each of the four major plans considered
is discussed below. It should be remembered that each of the subalterna-
tives, listed in paragraph 3.06 above, can be attached to the separate

plans. This provides for a total of 93 separate plans available.

3.56 Plan A - Continuing with the Present Operation and Maintenance Of

Clarks Hill Lake Project. This alternative is considered to be not only the

" best choice from the environmental point of view, but also the most economi-

cally advantageous for the area. The estimated annual benefits, including
both the consumative and nonconsumative recreational benefits, using 1970-

1972 average attendance amounted to $159,500. The estimated average annual

costs for a similar period including personal wages, equipment, subimpound-

ments, fishing piers, maintenance, creel census and temperature data, was
approximately $81,000. A benefit/ cost ratio becomes 1.97.
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3.57 In the present plan, Clarks Hill Lake provides flood control,
hydroelectric power, navigation, opportunity for land resources management,
recreation, low water control, insect control and flotage removal.

3.58 Flood Control. Operation of the project for flood control is in
accordance with the Reservoir Regulation Manual for Savannah District and as
directed by the District Engineer. Although floods may occur in any season,
they are most likely to occur in February and March and in connection with
hurricanes during August, September, and October.

3.59 Water releases from the lake during flood periods will normally be
limited to releases required to meet contract power commitments. When the
lake level is above maximum power pool, water will be stored and released
from the flood control pool in accordance with the Reservoir Regulation
Manual. Storage and release of water impounded above elevation 300 feet may
be controlled by tainter gate operations alone, if necessary. Ordinarily,
releases will be through generation of firm power commitments and/or
secondary energy, with tainter gate operation being reserved as an emergency
measure.

3.60 Clarks Hill provides flood protection for the towns and lands along
the Savannah River below the dam. The maximum discharge that can occur
through the outlet works without downstream flooding is approximately 30,000
cubic feet per second (c.f.s.). The flood control storage of the lake
(390,000 acre-feet) can b2 expected to be utilized once every 5 years (taken
from pool elevation [-obability curve for Clarks Hill Lake).

3.61 Hydroelectric Power. The present total installed capacity of the dam
is 280,000 kilowatts. The power operation is subject to such regulations

concerning the maximum and minimum release of water from the lake for flood
control and stream regulation as may be established from time to time by the
Corps of Engineers. Estimates of energy available, based on stream flow and
storage, are furnished the marketing agency, the Southeastern Power
Administration, at weekly intervals.

*" 3.62 When the inflow is such that firm commitment generation only would
result in the lake rising above rule curve elevations, secondary energy will
be generated in the amounts up to the limit of the nominal installed
capacity to bring the pool elevation down to the rule curve. When the lake
is below rule curve operating levels, power generation releases, supple-
mented by the incremental flow between Clarks Hill and New Savannah Bluff
will be such as to provide a minimum flow of 5,300 c.f.s. at Butler Creek
for navigation. Usually generation for firm contract commitments will
provide adequate releases but supplemental secondary power may be generated
if necessary to provide the minimum flow. This operation will be followed
unless critical drawdown conditions exist and it is determined that lake
releases should be limited to those which will provide a minimum of 3,250
c.f.s. at the water intake of the Atomic Energy Conmmision's Savannah River
Plant. This situation will be extremely rare, but it may occur and during
such periods the marketing agencies will be so advised in order that they
may make arrangements for meeting firm contract commitments by purchase from
an alternate source.

16

!''"'""~ ~ ~ .1 °" ° J"b " ° ° " "'% " k • -% . . •" ." ,•- • •"
• e ' .. • . i " mm"•" ° •" . Q q •" °.' Q ' - 'o•.°o .". " . ".• . . . ..v .



3.63 Navigation. A minimum flow of 5,800 c.f.s. is required below New
Savannah Bluff Lock and Dam for navigation. The Clarks Hill discharges are
regulated to meet this minimum with reregulation provided at Stevens Creek
Dam. A discharge of 6,300 c.f.s. is normally provided 80 percent of the
time.

3.64 Maintenance of the Project with Related Structures and Facilities.
Maintenance of Clarks Hill project with related structures and facilities is
performed in accordance with the Operations and Maintenan-e Manual, Clarks
Hill and Hartwell projects, Corps of Engineers, March 1969. The manual
provides for the inspection and maintenance of the earth embankment, spill-
way, control works, cranes and hoists, buildings, grounds, water supply and
sewage disposal systems, electrical system, radio communication system, and
various types of vehicles and equipment for administration and maintenance
of the project. The manual also provides an inspection checklist which
includes maintenance to be performed and supplemental information concerning
principles relative to maintenance practices and methods of repairing and
maintaining a clean, orderly condition both from an operational and
aesthetic standpoint.

3.65 Land Resource Management. The project lands are to be allocated to
provide for sound development and resource management practices consistent
with the authorized project purpose and the intent of the National Environ-
mental Policy Act of 1969. The Master Plan for Clarks Hill Lake presents
the layout and plans of the existing and future planned developments for the
project lands. The Savannah District is currently in the process of
updating the Master Plan to include consideration of current and future
recreational demands.

3.66 The project lands are zoned so that they may be better utilized to
fulfill the present and foreseeable future public demands and to assure the
maximum sustained benefits for the greatest number of people.

3.67 Project land is allocated on its highest and best use. Lands may be
allocated for both interim and ultimate use or in some cases of nearly equal
resource values, dual allocations may be required. The project land has
been subdivided into one or more of the following allocations: Project
Operations; Recreation-Intensive Use; Recreation-Low Density Use; Sensitive
Areas; and, Wildlife Management. In general, those lands not required for
the operation and administration of the project structures are zoned upon
the basis of their potential to be utilized for outdoor recreation by the
public.

3.68 Recreation. The overall Recreation Management Program attempts to
provide the visitor with a safe and wholesome outdoor recreational
environment. The basis of this program is the enforcement of regulations
of Chapter III, Title 36, Code of Federal Regulations; zoning of project
lands and water to provide an optimum mix of recreation and fish and
wildlife benefits; and the operation and maintenance of recreation areas.

3.69 The operation and maintenance of the recreation areas involves the
removal and disposal of solid waste and sewage from park facilities; control
of undesirable vegetation; insect control through the elimination of pest
breeding habitat and judicious applications of pesticides; construction and
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maintenance of project roads; and the maintenance and expansion of
recreation areas and facilities.

3.70 Low Water Control. An average weekly flow of about 6,000 c.f.s. is
required from Clarks Hill for the navigation project on the Savannah River
below Augusta. This flow, supplemented by daily low flow releases from
station service units, leakage, seepage, and runoff from the area between
Clarks Hill and New Savannah Bluff Lock and Dam, will provide about 6,300
c.f.s. at the latter location, as measured at the nearby Butler Creek gage.
During extremely dry periods, outflow from Clarks Hill may be reduced to the
extent necessary to maintain a flow of only 5,800 c.f.s. at Butler Creek
gage. These curves, which are based on a study of the 1925-1927 critical

dry period, show the limiting values of pool elevations at Clark Hill and
Hartwell below which this flow reduction may be initiated and above which it

may be terminated. During the 56-hour weekend period, the navigation flow
is maintained by releases from available storage from the Stevens Creek pool
of the South Carolina Electric and Gas Company supplemented by off-peak
releases from Clarks Hill. During normal periods, releases from storage at
Stevens Creek between maximum power pool (elevation 187) and minimum power

pool (elevation 183.2) which amounts to 5,170 c.f.s., are supplemented by
8,820 c.f.s. from the main units at Clarks Hill. The minimum Clarks Hill
releases on either Saturday or Sunday will be 3,000 c.f.s. in which event
the remainder of 5,820 c.f.s. will be released on the alternate day.

3.71 Malaria Mosquito Control and Flotage Removal Operations. Mosquito
breeding is almost entirely limited to waters containing submergent and

emergent vegetation and flotage. In order to minimize the mos4 uito breeding
potential, measures such as marginal drainage, regrowth control and removal
in shallow areas and drift removal will be employed as needed. Mosquito
control operations also consist of larviciding areas of the lake within

flight range of population centers and areas having a high mosquito poten-
tial. During summer floods it may be necessary to employ emergency larvi-
ciding to prevent heavy mosquito production in vegetated areas. Delineation
of all areas to be larvicided is based on entomological data. Larviciding
practices, as approved by the respective State Departments of Public Health,
are employed where larviciding is required. Contract aircraft is utilized
for the distribution of larvicides.

3.72 Operation and Maintenance Expenditures. The average annual expendi-
tures of the operation and maintenance between 1976 and 1980 at Clarks Hill
have been $3,196,439.

3.73 Plan A includes the following subalternatives:

a. Recreation management.
b. Enforcement of regulations.
c. Development of new recreation siteos with the emphasis on minimal

site alteration.
d. Continuation of a forest management plan emphasizing wildlife, low

density recreation, erosion control, watershed protection, aesthetics, and

sound silvicultural techniques, incorporating the best management practices.
e. Fish and wildlife management including techniques designed to

increase fish and wildlife production.
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f. Cultural Resources management for the preservation of historic and
archaeological artifacts.

g. Wise manangement of leases, easements, and other outgrants consis-
tent with the Master Plan for the Clarks Hill project.

h. Continuation in designing and implementing zoning plans in
accordance with the Clarks Hill Lakeshore Management Plan.

i. Control of sewage disposal by periodically pumping holding vaults
and transporting to nearby municipal treatment facilities.

j. Disposal of solid waste in a State-approved sanitary landfill.
k. Monitoring of aquatic vegetation to forecast when problems may

occur.
I. Control of terresterial vegetation by both mechanical and chemical

measures.
m. An insect control program specifically designed towards control of

mosquitos including marginal drainage, regrowth control, flotage removal.
These measures as well as the judicious use of larvicides will help to

prevent heavy mosquito production.
n. The planning and construction of roads to blend with the surround-

ings in an aesthetically pleasing and environmentally favorable manner.

3.74 Plan B - Operation of the Project as a Dry Lake: The advantages of

this plan are that, over time, the directly impacted area would revert to
its natural successional sequence. This could take decades to naturally

occur.

3.75 The disadvantages to this plan are the loss of the authorized water

supply benefits and recreation areas. The flood control benefits of the
structure would not be utilized. In addition, the seasonal filling and
emptying of the area would have a cyclic effect on the aquatic organisms
present. The full potential of the area, including the dam, would not be
realized as it has been in the past.

3.76 Plan C - Removal of Some of the Project Facilities: The loss of the
benefits provided by the lake, including energy, recreation and flood
control, is not offset by the gains made to the surrounding area. Due to

the large expenditure of funds to accomplish this plan, this alternative is
not considered viable.

3.77 Plan D - Operation of the Project Solely for one Commodity.

Clarks Hill Lake could be operated solely for power generation without

regard to flood control, recreation, navigation and other uses. The project
could be operated solely for recreation or solely for navigation without
regard for the other authorized project purposes. However, to operate the

project solely for one project purpose without regard for other authorized
purposes would be contrary to the laws that authorized the project. Also,
it is quite obvious that any beneficial effects gained by operating Clarks
Hill Lake solely for one project purpose without regard for the other

authorized project purposes would be far outweighed by the tremendous
adverse affects this action would have on the other authorized project
purposes. Therefore, these alternatives are not considered viable.
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4.00 AFFECTED ENVIRONMENT:

4.01 Savannah River Basin. The Savannah River Basin is a long, relatively

narrow basin, with the long axis lying in a northwest- southeast direction.
The length of the basin is about 250 miles and the maximum width is about 70
miles. The total area of the basin is 10,579 square miles, of which 179
square miles are in North Carolina, 4,530 square miles in South Carolina,
and 5,870 square miles in Georgia. The Savannah River is formed by the
confluence of the Seneca and Tugaloo Rivers which have their headwaters on
the southern slope of the Blue Ridge Mountains in North Carolina just north
of the boundary with South Carolina and Georgia. The river meanders in a
southeasterly direction through the Piedmont Plateau and Coastal Plain and
with certain of its tributaries forms the boundary between Georgia and South
Carolina from the North Carolina State line to the Atlantic Ocean.

4.02 The lake is contiguous to Columbia, McDuffie, Wilkes, Lincoln, Warren,
and Elbert Counties in Georgia and McCormick and Abbeville Counties in South
Carolina. The estimated acreages for each county are included in table 3.
The major tributary streams of the lake are presented in table 4.

4.03 General Topography and Geology of Area. The Clarks Hill Dam is on the

Savannah River near the southeastern margin of the Piedmont Plateau region
of Georgia and South Carolina, about 20 miles above the "fall line."
Topography of the lake area is typical of the eastern Piedmont. The

- drainage pattern is dendritic and streams have reached a mature stage in the
erosion cycle. Summits of the broad, rather flat-topped ridges between
stream valleys are remnants of the old peneplain surface into which the
valleys have been incised. The plane defined by these erosional remnants

has a general elevation of about 500 feet above sea level near the damsite
and slopes gently to the southeast. Stream gradients are rather steep with

shoals and rapids common. Flood plains are developed only along the main
trunk streams and are very narrow, except along the left bank of the
Savannah below the mouth of Little River, Georgia, where there is a flood

plain 1,500 feet wide.

4.04 Water Characteristics. The main stem of the Savannah River carries a
considerable amount of sediment at practically all stages; however, the
concentration of silt is much heavier during the rainy seasons and periods
of high flows. During periods of very low flow the water is relatively
clear. The Georgia and South Carolina Little River arms of the lake are
much less silt-laden, both streams running reasonably clear during the dry
seasons. The turbidity of the Georgia Broad River is somewhat similar to
that of the Savannah River. Many of the smaller streams feeding the lake
are reasonably clear under all conditions of flow.

, 4.05 Climate. The climate of the project area is temperate. Summer is
quite warm and relatively humid. About 60 percent of the days in June,

July, and August have maximum temperatures of 90°F, or above, and for about
6 days the temperature may reach 1006F. Minimum temperatures average in the
upper sixties in June, July, and August. Fall is somewhat drier and cooler
with days that are pleasantly warm and sunny and cool nights. Winters are

mild with about one-half of the days in December, January, and February

having freezing tempertures. The winter temperature seldom drops below 10°F
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-' TABLE 3

ESTIMATED LAKE ACREAGES BY COUNTY

Easement & Use
Water Acreage Fee Acreage Permit Acreage

at Elev. 330 Above Elev. 330 Within Proj Bound

GEORGIA

Lincoln County 29,335 23,665 177
Columbia County 9,967 9,598 24

McDuffie County 3,901 10,394 4
Wilkes County 1,451 6,664 0
Elbert County 1,824 3,068 8
Madison County 0 0 1
Warren County 0 128 0

SOUTH CAROLINA

Abbeville County 56 902 1
McCormick County 21,049 27,765 1,866

Approximately 3,950 acres of riverbed not included in the above

tabulation were inundated.

TABLE 4
MAJOR TRIBUTARY STREAMS ENTERING CLARKS HILL LAKE

Savannah River, GA Soap Creek, GA

Georgia Little River, GA Lloyds Creek, GA
South Carolina Little River, SC Murray Creek, GA

Georgia Broad River, GA Fishing Creek, GA
Long Cane Creek, SC Newford Creek, GA

Keg Creek, GA Pistol Creek, GA
Cliatt Creek, GA Benningsfield Creek, SC
Big Creek, GA Hawe Creek, SC
Hart Creek, GA Baker Creek, SC

Cherokee Creek, GA Buffalo Creek, SC

Grays Creek, GA
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S•. and temperatures in the high seventies have occurred in every winter month.
Spring is the most variable season of the year. Average temperatures
increase around 250F from March 1 to May 31. The average April has one
morning with a freezing temperature. The cold fronts and squall lines of

- March and April initiate the severe weather of spring. This is the period
* having the greatest tornado frequency. The mean annual temperature is

64.4°F with a mean maximum of 75.2°F and mean minimum of 53.8°F. The
average length of the growing season is 241 days with the mean date of the
first fall freeze November 12 and last spring freeze March 16.

4.06 The mean annual precipitation is 48.10 inches. The driest period of
the year is in October and November when there is little cyclonic storm
activity. Less than 20 percent of the annual rain comes in the fall.
Occasionally, a tropical storm passing along the coastal region will add to
the sparse rainfall of this season. Rainfall increases gradually during the
winter and reaches a peak in March when cyclone and cold front activity is

- at a maximum. There iG a general decrease again to a dry period from late
April through early June. From late June through early September, there is
a wet period due primarily to thunderstorm activity which reaches a peak in
July. The normal monthly rainfall between the Hartwell and Clarks Hill Dams
is shown in table 5. This table is based on the arithmetical mean of the

. normals at 13 stations spaced uniformly over the area. The maximum,
" minimum, and mean annual precipitation and the period of record for three of

- these stations are shown in table 6. Snowfall, though occasional and light,
is usually heaviest during the month of February. There is no record of an

- important flood occurring where melting snow apears to have contributed
mate ially to the runoff. Snow seldom falls in the coastal regions of the

*-' basin. The prevailing wind of the summer months is from the south with an
average velocity of 5.5 miles an hour. Northwest winds occur mostly during
the colder monLais of the year in October, November, December, January,
February, March, and April.

4.07 Evaporation. During warm weather, evaporation from the lake surface
may amount to as much as 0.20 inch per day, which is equivalent to over 550
cubic feet per second when the pool is full or nearly full. An estimate of

- the evaporation from the lake is obtained by multiplying the land pan
". evaporation at the dam by 0.70.

i- 4.08 Air Quality. The guidelines governing the control of air pollution in
the project area are set forth in the Rules and Regulations for Air Quality
Control, which is administered by the Air Quality Control Branch of the
Department of Natural Resources for the Georgia portion of the project and
by the Bureau of Air Quality Control, South Carolina Department of Health

. and Environmental Control for the South Carolina portion of the project.
Presently, there is no permanent monitoring of air quality performed in the
project area. Air quality sampling stations within a 50-mile radius indi-
cate that the air quality meets the national secondary ambient air quality
standards as set forth by the Environmental Protection Agency pursuant to
the Clean Air Act, as amended. Standards are set for six pollutants: sul-
fur oxides, particulate matter, carbon monoxide, photochemical oxidants,
hydrocarbons, and nitrogen dioxide. The standards for the secondary ambient

-.i  air quality are the highest standards and represent air quality requisite to
protect the public welfare from any known or anticipated adverse effects
associated with the presence of air pollutants.
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4.09 Noise Pollution. Noise pollution is not a serious problem within the
project area and is no greater than that which would normally be expected in
a recreational lake type area. Disturbances occur at infrequent intervals
and originate from sources such as tourist traffic, timber harvesting

operations, machinery operations for maintaining the project's facilities
and power boats.

4.10 SIGNIFICANT NATURAL RESOURCES:

4.11 Water Quality. The States of Georgia and South Carolina have adopted
Federally approved water quality classifications and standards in compliance
with the Federal Water Quality Acts of 1964, 1965, and 1972. The Georgia
Environmental Protection Division (EPD) of the Department of Natural
Resources has classified Clarks Hill Lake as recreational waters and has
classified the Savannah River from Clarks Hill Dam to the 13th Street Bridge
in Augusta, Georgia, as drinking waters. The South Carolina Department of

TABLE 5

NORMAL MONTHLY AND PERCENT OF ANNUAL
RAINFALL, SAVANNAH RIVER BASIN BETWEEN
THE HARTWELL AND CLARKS HILL DAMS

Percent of
Month Inches Normal Annual

January 4.39 9.13
February 4.59 9.54
March 5.02 10.44
April 3.95 8.21
May 3.34 6.94
June 3.84 7.98
July 4.93 10.25
August 4.48 9.32
September 3.31 6.88
October 2.82 5.86
November 2.80 5.62
December 4.63 9.63

Annual 48.10 100.00
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TABLE 6

MAXIMUM, MINIMUM, AND MEAN ANNUAL
PRECIPITATION FOR THREE REPRESENTATIVE STATIONS

BETWEEN THE HARTWELL AND CLARKS HILL DAMS

Period ANNUAL PRECIPITATION
or record Mean Maximum Minimum
(years) (inches) (inches)(year) (inches)(year)

Calhoun Falls, Sc 75 45.84 79.72 1929 28.60 1954
Washington, GA 90 46.16 87.24 1929 31.81 1954
Hartwell, GA 53 50.15 68.50 1929 3.41 1925

* Health and Environmental Control has designated the waters of Clarks Hill
Lake as Class A and the waters of Savannah River below Clarks Hill as Class
B. Appendix C provides a comparative listing of the criteria set for
recreational and Class A waters, and a comparative listing of the criteria
set for drinking and Class B waters.

* 4.12 A water quality monitoring program for Clarks Hill Lake was initiated
by the Savannah District Corps of Engineers in 1969 and continued through
1974. The program involved monthly grab samples at locations on various
streams flowing into the lake, within the lake proper, and locations below
the dam. These investigations included measurements of water temperature,

*i dissolved oxygen, pH, conductivity, turbidity, and total iron and manganese
' concentrations. The monitoring was not continuous at each locatiol through-
"- out the entire period; however, the data are sufficiently representative to
" be used for study purposes. In addition, an automatic water quality monitor

for sampling temperature, dissolved oxygen, pH, and conductivity of releases
was installed downstream of the dam in August 1971. The data obtained from
these studies has been published in "Savannah River Basin Water Quality
Investigations Data Report," March 1969 and its four supplements.

* 4.13 The water quality of Clarks Hill Lake generally exceeds the estab-
lished criteria. No excessive concentrations of dissolved minerals have
been observed in the release waters, nor have the criteria set for pH,
temperature, bacteria, and solids been violated. However, during the late
summer and early fall months, the dissolved oxygen levels of power
generations releases may be as low as I to 2 ppm due to stratification.

"-" 4.14 As part of the National Eutrophication Survey, Clarks Hill Lake along
with 14 other lakes in Georgia were analyzed to determine their trophic
condition by the Environmental Protection Agency. The resultant data was
published in Report on Clarks Hill Reservoir, Working Paper No. 287, Septem-
ber 1976. The overall data indicate Clarks Hill Lake can be generally
classified meso-eutrophic. However, because of the size of the lake, there
are several trophic degrees exhibited. Mesotrophy is indicated in the lower
portion near the dam, meso-eutrophy is evident in the midreaches, and
eutrophy is indicated in the extreme upper reaches and in the distal
portions of some tributary arms of the lake.
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4.15 Using six parameters as a basis of comparison, Clarks Hill Lake ranked

* sixth in overall trophic quality of the 14 Georgia lakes which were sampled.

Of the 14 sampled, 7 had greater mean total phosphorous, 6 had greater
median dissolved ortho-phosphorous, 8 had greater mean Secchi disc transpar-
ency. The respective values for Clarks Hill Lake were as follows: median
total phosphorous 0.025 mg/l; median dissolved ortho-phosphorous 0.007 mg/l;
median inorganic nitrogen 0.150 mg/l; mean chlorophyll a 6.715 ug/l; and
mean Secchi disc depth 1.5 m. Although blue green algae are normally
prominent in September, the survey limnologists did not observe surface

concentrations of algae at that time or nuisance conditions during any of

the sampling visits.

4.16 Similar to other deep impoundments in the southeast, Clarks Hill Lake
undergoes a yearly cycle of stratification and destratification. From
November to April, the water temperature is virtually uniform resulting in

little variance in density. The winds that blow on the surface are thus
able to circulate all of the water within the impoundment to the surface to
contact the atmosphere and facilitate oxygen absorbtion. As a result,
uniformly high oxygen levels are maintained throughout the entire lake
during these months. With the onset of warmer weather, surface waters begin
to warm up. Increased radiant heat is absorbed by the upper region of the
lake, and inflowing waters also become warmer thus adding more heat to the

surface water. At the same time, however, the lower layers of water remain
cool because they are below the photic zone and removed from warming atmos-
pheric temperature. Because cold water is more dense than warmer water, the

warmer water "floats" on top of the cold layers. These two layers form a
distinct stratification of the lake cross-section with the surface waters
termed the epilimnion and the bottom waters termed the hypolimnion. The

area between the epilimnion and the hypolimnion is the thermocline.

4.17 During the summer months the waters circulated by the surface winds
are confined to the epilimnion. The hypolimnion is therefore effectively
removed from an adequate source of reoxygenation, so therefore, as oxygen is
depleted through decomposition of organic substances, the concentration of

dissolved oxygen also drops. As summer progresses, dissolved oxygen concen-

trations may approach 0 ppm in August and September. As the atmosphere
- cools in the fall, the surface temperture also cools until a point is

reached in late fall where densities become uniform and the waters of the
lake "turnover" and completely destratify. After this fall turnover, the
lake becomes isothermal with free circulation.

4.18 During stratification the water drawn into the penstocks comes from
the oxygen deficient hypolimnion. Consequently, the releases from the dam
are also low in dissolved oxygen. At Clarks Hill Lake, the periods of

oxygen deficient releases normally lasts approximately 120 days. Although
the lowest dissolved oxygen condition in the hypolimnion may reach 0 ppm,
the lowest usually released is I to 2 ppm. The primary reason for this is
that the dissolved oxygen profile of Clarks Hill Lake exhibits a "sandwich"

layer flow phenomenon atypical of stratified impoundments with warm water

influent.

4.19 This layer is apparently caused by the cold water release from Hart-
well Dam located upstream. Upon entering Clarks Hill Lake, these waters,
which have been aereated to near saturation levels, are cooler than the
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epilimnion while slightly warmer than the deepest hypolimnion waters. They,
therefore, move as a sandwich layer to the dam where they are discharged.
The depth of the penstock withdrawal zone corresponds with the depth of the
"sandwiched" layer during highly stratified periods. Consequently, the
"sandwich" layer flow phenomena maintains a slightly higher dissolved oxygen
level than that found in the hypolimnion waters immediately above and below
it (Speece et. al., 1976).

4.20 Clarks Hill Fishery Resources. The portion of the Savannah River
which was inundated by the formation of the lake was not important for
fishing (U.S. Fish and Wildlife Service, 1946). The water was turbid during
most of the year, and especially during summer. The type of fishing was

*- limited for the most part to the use of live bait and the principal species
*. taken were catfish, crappie, and sunfish.

4.21 The construction of Clarks Hill Dam subsequently altered the aquatic
resources of the study area. Essentially, the impounded area above the dam
was transformed into a lentic environment. The transformation from river to

* lake conditions and the change in aquatic habitats altered the fishery
resources indigenous to the area. The most notable was the increase in game
and sport fish populations such as largemouth bass, white bass, crappie, and
sunfishes. Although various species of suckers and catfish also experienced

-* population increases, the greatest increase was the preponderance of forage
fisheries such gizzard shad. See appendix B for fish species of the project
area. To further enhance the sport fishery resources of the lake and to
utilize the abundance of forage species, the fishery departments of Georgia
and South Carolina introduced striped bass, walleye, sauger, and yellow
perch. Threadfin shad were introduced as forage fish to replace gizzard
shad which grow too large for forage. Since the establishment of threadfin
shad, hybrid bass (striped X white bass cross), brook and rainbow trout have
been stocked in the lake.

4.22 The fisheries resource was also affected in the area downstream of the
dam. The turbidity of this stretch of water was reduced and the quality of

" the fishery has increased. Recent creel studies indicate excellent fishing,
. at least seasonally, in the Clarks Hill tailrace; reported success rate is
. 2.4 fish harvested per angler hour (March- April). During this 2-month
* period in 1974, 8,400 hours were spent fishing in the immediate tailwaters.

The fish species most commonly caught are bream, crappie, yellow perch,
catfish, and hybrid bass. The presence of striped bass in apparent low
numbers adds the prospect of catching a trophy fish.

4.23 Since the construction of the project, recreational sport fishing, has
* been significantly increased in fishing pressure and harvest both above and

-* below the dam. The most recent census conducted in 1979 by the South
Carolina Department of Wildlife and Marine Resources estimated that the

, Clarks Hill Lake proper received 513,680 fishing hours (7.34 hrs/acre) of
pressure and 1,286,263 pounds (18.38 lbs/acre) of fish were harvested. In
comparison to other man-made lakes, the quality of sport fishing at Clarks
Hill Lake exceeds the mean catch rate of 0.85 fish/hour and 0.54 pounds/hour
with *n average weight of 0.66 reported by Jenkins and Morais (1971) for 103
reservoirs (table 7). Undoubtedly, one of the major reasons for the
increased fishery resources at Clarks Hill Lake is the cooperative fishery
management program with the Georgia and South Carolina fishery departments.
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4.24 Past estimates of fish standing crops in Clarks Hill Lake have been

obtained from cove rotenone sampling from 1954 through 1968. An evaluation
of the samples over time shows that bass and bluegill, while fluctuating

from year to year, did not reveal consistent increasing or decreasing trends

in abundance over the 11-year period. Table 8 summarizes sampling in 1966,

1967, and the most recent sample taken in 1976. Data from 1976 samples

- reflect favorably in comparison with past data. A standing crop range of

100-150 lbs/acre is not as high as in some reservoirs; however, the ratio of

game to nongame fishes is higher than in most and production is not tied up

in nonutilizable resources.

TABLE 7

CREEL SURVEY DATA SUMMARY

MEAN ON 1034

1970 2 1971 1972 RESERVOIRS

Effort
Total trips ........

Trips/ha (A) ........

Total hours 302,311 915,786 482,043 --

Hours/ha (A) 10.7 (4.3) 32.3 (13.1) 11.0 (6.9) (30.4)

Harvest
Total number 207,170 1,375,105 749,005 --

Number/ha (A) 7.3 (3.0) 48.5 (19.6) 26.4 (10.7) 25.1

Total kg 78,692 460,488 190,967 --

Total lbs 173,487 1,015,200 421,011 --

Kg/ha (lbs/A) 2.8 (2.5) 16.3 (14.5) 6.7 (6.0) 14.6

Average weight .84 lbs .74 lbs .56 lbs .66

Success
Number/hr 0.69 1.50 1.55 .85

Kg/hr (lbs/hr) 0.57 1.11 0.87 .54

1 Statistics recomputed for 28,329 ha (70,000 A) rather than 31,769 ha

(78,500 A) as presented.

2 Data represents only one-half of 1970 (1 July through 31 December).

3 Data represents only first one-half of 1972 (1 January through

30 June).

4 Jenkins, Robert M. and David I. Orais, 1971. Reservoir sport fishing

and harvest in relationship to environmental variables. In. Reservoir
Fisheries and Limnology, AFS Special Pub. No. 8, p. 371-384
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TABLE 8
CLARKS HILL COVE ROTENONE SAMPLING SUMMARY

. LOCATION 1966 1967 1967

- Cliatt's Creek

-- lbs/acre 103 115 141
-- Z Game Fish 35 30 45

Murry Creek

" -- lbs/acre 107 85 97
S--%Game Fish 57 58 65

4.25 Commercial Fishing. Commercial fishing operations are permittted at
Clarks Hill Lake by the State of Georgia. The most commonly caught and

*principal economic species include channel catfish, white catfish, flathead
bullhead, brown bullhead, flathead catfish and carp. Additionally, large
numbers of golden shiner, suckers, longnose gar, and gizzard shad are also
taken. It is estimated that the commercial catch probably does not exceed
1,500 pounds annually.

4.26 Vegetation. The Clarks Hill Lake is located in the Oak-Pine Forest
Region of the United States. The present vegetative cover is the result of
an economic transition, the last phase of which was the abandonment of agri-
cultural acreage and its subsequent conversion to grazing and timberland.

4.27 Since 1962, management has increased with the basic goal of establish-
ment and maintenance of healthy vigorous stands of mixed species in order to
provide improved wildlife habitat and enhancement of the recreational poten-
tial of the project as a whole. The major forest types present in order of
ecological succession are pine, pine-hardwood and oak-hickory. The
scientific names and other associated species are listed in appendix B.

4.28 The dominant forest type at Clarks Hill is the pine forest with
loblolly pine and shortleaf pine existing either as pure stands or as a
mixture. Slash pine, although not a native species, has been planted
extensively on abandoned cropland along with loblolly pine under the
reforestation programs sponsored by State and Federal Governments. Some
isolated specimens of longleaf pine are found in the southern-most portion
of the Clarks Hill project.

4.29 Wildlife. Prior to construction of Clarks Hill lake, populations of
game and fur animals in the lake area were low to moderate. Deer and
turkeys had limited stocking, but they were not present in harvestable
numbers. The major species hunted included mourning dove, bobwhite quail,
swamp and cottontail rabbits, and gray and fox squirrels. Other species of
wildlife, while present in limited numbers, were not recreationally
utilized. Generally, except on wildlife management lands, the overall
wildlife potential was restricted by poor management.
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4.30 Since initiation of management practices, wild turkey and whitetail
deer have been steadily increasing in the area. Presently, deer, turkey,
bobwhite quail, mourning dove, rabbit, squirrel, and a variety of nongame
birds and animals are fairly common in the forest and fields around the
lake. Several species of waterfowl also utilize the lake for resting and
its coves and streams for feeding. These animals provide game for hunting
and enjoyment to the sightseer and recreationist.

4.31 The Clarks Hill Management Program has been designed and developed to
provide for long-range enhancement and sustained use of the aquatic and
terrestrial resources. Of the total 80,610 acres of project lands, 35,965
acres have been zoned wildlife management with 20,258 acres being licensed
to the Georgia Game and Fish Division and 12,812 acres licensed to the South
Carolina Wildlife Resources Department as wildlife management area. The
Corps' wildlife management responsibilities includes all those lands not
outgranted to the states for wildlife management, regardless of their zoning
designation. Working from the Fish and Wildlife Management Plan, Appendix D
to the Clarks Hill Master Plan dated December 1973 and in cooperation with
the South Carolina and Georgia Wildlife Departments, the Corps of Engineers
has initiated several basic wildlife programs designed to improve wildlife
habitat at Clarks Hill Lake.

4.32 The maintenance of approximately 160 permanent wildlife openings is
one of the most beneficial projects. The foodplots, ranging in size from 1
to 40 acres, are planted in the fall and spring with a variety of quality
wildlife foods to include browntop millet, dwarf sorghum, corn, chufas,
winter wheat, winter rye, and clover.

4.33 Some of the larger wildlife openings are utilized as "seed management
fields." These fields are planted and maintained for the production of seed
to be used in planting annual wildlife foodplots the following season. The
fields are usually cut just prior to the September dove season and then
opened as public dove fields.

4.34 Waterfowl habitat improvement is another important project at Clarks
Hill Lake. The Corps completed a 20-acre manmade subimpoundment near the
headwaters of Fishing Creek, Georgia. The area can be drained and planted
in the summer and then flooded in the winter to provide an abundant food
supply for ducks. The same principle is used on six beaver ponds. The
beaver ponds are drained in the summer and planted with Japanese millet.
Once the millet matures, the beavers are allowed to reflood the area, thus
providing another food supply for the ducks. The Corps has also installed
150 nesting boxes for wood ducks, to promote increases in local
populations.

4.35 Two resident flocks of Canada geese have been established on Clarks
Hill Lake. The South Carolina flock is composed of approximately 300 geese
while the younger Georgia flock has 500 members. It is hoped that goslings
hatched or reared by the original geese stocked from Lone Rock, Iowa, will
accept Clarks Hill Lake as their new home and remain in the area year-round.

4.36 Bluebirds are also getting special treatment around Clarks Hill Lake.
The Corps has installed 97 nesting boxes on public lands around the project.
A survey conducted in May 1976, showed that 62 percent of these boxes were
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being utilized by bluebirds. A wild turkey restoration project has been
established at Bussey Point Nature and Wildlife Area on Clarks Hill Lake.
It is a cooperative endeavor between the Corps of Engineers, Georgia State
Department of Natural Resources, National Wild Turkey Federation, Georgia
Wild Turkey Federation, and seven private landowners. This 2,386-acre
peninsula in Lincoln county, Georgia, provided by the Corps of Engineers, is
being managed to provide wild turkeys with suitable habitat. This area

• ' presently contains an abundance of mast-producing hardwoods and mature
pines. In addition, the Corps has developed 19 foodplots to provide
supplemental feeding areas. When the flock reaches desirable numbers, some
birds may be trapped and transplanted to other sections of the State by
Georgia Department of Natural Resources.

4.37 Threatened and Endangered Species. There are three different authori-
ties to consider in evaluating threatened or endangered species which could
be present within the Clarks Hill Lake project lands; Federal, State of
Georgia, and State of South Carolina. Each of these maintains a list for
wildlife with the Federal Government and Georgia maintains a plant list.
South Carolina does not have legislation to establish plant lists. Current
publications were reviewed to determine those species with likelihood of

* occurrence on the project lands.

4.38 In terms of wildlife, there are several species with likelihood of
occurrence. The habitat of the red-cockcaded woodpecker has been closely
linked to overmature pine trees in excess of 50 years in age, especially
those with the fungus infection known as red heart disease. There are
stands of overmature pines found on project lands and two active colonies
red-cockcaded woodpeckers have been observed nesting in the Hawe Creek area.

- In conjunction with the Master Plan updating, formal consultation with the
Fish and Wildlife Service has been initiated in order to determine the most

* " desirable zoning classification for those areas inhabited by the red-
cockaded woodpecker. While nesting by either the southern bald eagle or
peregrine falcon has not been documented, southern bald eagles have been
observed in the region.

4.39 The State of Georgia has a program for threatened or endangered
- plants. Table 9 is a summary of those threatened or endangered plants which

may occur on project lands.

4.40 Lake personnel have been instructed to report all sightings of
- endangered species to the wildlife biologist so that special consideration

can be given to insure their protection.

4.41 Cultural Resources. The upper Savannah River Valley in which Clarks
Hill Lake is located is an area of substantial archeological and historical

| interest. Although few cultural resources investigations have been
conducted in the Clarks Hill Lake project area, recent investigations in the
neighboring Richard B. Russell Lake project area, have verified the rich
cultural heritage of this portion of the Savannah River.

4.42 Smithsonian Institution archeologists made a survey of the Clarks Hill
Lake area from January through May 1948 for the purpose of investigating and
reporting on the archeological resources of the area to be inundated. As a
result of the survey, which included preliminary exploratory excavations, a
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report, "Appraisal of the Archeological Resources of the Clark Hill

- Reservoir Area, South Carolina and Georgia," dated December 1948, was

prepared by the Smithsonian Institution. A tabulated summary of all the
sites reported in the archeological report is shown in table 10.

4.43 During the investigation, 128 archeological sites were found. The
lake waters covered 70 of these sites. Due to the severely limited funding
available and the rapidly rising lake waters, only two sites were partially

salvaged; the Rembert Mound Group and the Lake Springs sites. The results
of the Lake Springs site excavations are reported in "Preliminary Report,

. Lake Springs Sites, Shell Heap, Columbia County, Georgia." The materials
salvaged from the Rembert Mound Group were never evaluated or reported upon

and have since been misplaced.

4.44 The National Park Service made a study of the historic sites of the

Clarks Hill Lake project area which culminated in a report entitled "Survey
of the Historic Sites of the Clark Hill Reservoir Area, South Carolina and
Georgia." The study located a number of fort sites, abandoned townsites,
mills, mines, and other historic sites. Only one site, Fort Charlotte, was
recommended for further study.

4.45 Joseph R. Caldwell conducted the salvage excavations of Fort Char-
lotte, an abandoned Revolutionary War period fortification. He reported the

results of his investigations in "Archeological Investigations of Fort
Charlotte, McCormick County, South Carolina."

4.46 Only a few cultural resources investigations have been conducted on
Clarks Hill Lake project lands since the impoundment of the lake. These
have been small scale reconnaissance- and survey-level investigations of
areas of proposed development. The majority of these investigations located
previously unrecorded cultural resources. Reports of these investigations

"- are on file at the Savannah District office.

4.47 Socio-Economic Characteristics

4.48 Population. During 1974 there were 2,523,800 people living within the
study area. Of this number, 1,391,600 or 55 percent resided in the SMSA's.
Total area population increased from 1960-74 by 18 percent for an average
annual increase of 1.19 percent. About 77 percent of this growth occurred
in the SMSA's. Data indicates that the Georgia population as a whole
increased by 24 percent, South Carolina by 17 percent and the United States

by 17 percent during the same 14-year period. Rural population declined
steadily during this time.

4.49 Population projections indicate that the Clarks Hill region will

experience moderate growth from 1980-2020. Only 11 of the 54 counties are
expected to decline in population, these being predominantly rural in

nature. The population in the entire impact area is expected to increase by

16 percent by 1990 and 40 percent of 2020.

4.50 Recreation. Clarks Hill Lake is one of the largest inland bodies of
water in the South covering 80,610 acres of surface water with approximately
1,100 miles of shoreline at elevation 330. An additional 81,000 acres of

land are associated with the project and approximately 14,874 acres of this
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" are developed into public recreation park and access areas. The lake was
" built in an area with a comparatively well-developed network of county,

State and Federal roads which invites sightseers into many points overlook-
ing the lake. The natural beauty of its setting with its vegetative cover
of mixed stands of pine and hardwoods; its irregular topography and shore-
line with its large number of small ridge peninsulas and over 100 islands
dotting the main water area; its large open water area; its mild climate;
and its abundance of wildlife make the lake a visual treat enjoyed by the
visitors year round for recreational activities such as fishing, boating,
picnicking, swimming, camping, hunting, horseback riding, and many other

outdoor recreational pursuits.

4.51 The development of recreational facilities at Clarks Hill Lake is
based on the Master Plan for Public Use and Administrative Facilities.
Through the implementation of this plan, the Corps has provided recreational
facilities such as campsites, picnic areas, comfort stations and boat

launching ramps for use to the general public. Also, through leasing and
licensing, lands have been provided for recreational development by private

enterprise, clubs groups and governmental bodies at city, county, and State
levels. A list of existing recreational facilities including other
descriptive data is provided in appendix D.

4.52 The number of visitors to the project increased regularly from 1955
until 1966 when the visitation was approximately 4,700,000, then a slump
occurred in 1967 and 1968 sending the visitation down to 3,366,100. How-
ever, since 1968, the visitation has again been rising regularly each year
to a record high in 1976 of 5,863,700 visitors which ranks the project for
the l1th consecutive year among the ten most visited Corps projects in the
nation. Most of these people visiting the lake come from the rural areas
surrounding the lake for day use activities. Other visitors come from more
distant urban areas such as Atlanta, Georgia (166 miles); Columbia, South

Carolina (82 miles); and the Greenville-Spartanburg Area of South Carolina

(100-120 miles).

4.53 Total Personal Income. In 1972, total personal income for the study
area was $7,188,725,000 (1967 Dollars), resulting in a per capita income of
approximately $2,930. Per capita income for Georgia as a whole in 1972 was

$3,252, for South Carolina it was $2,882 and for the United States it was
$3,544.

4.54 Earnings. The major earnings categories in 1972 (excluding Govern-
ment) for the 54 county area (both SMSA and non-SMSA counties) were Manu-
facturing, Wholesale and Retail Trade, and Services. This suggests that the
impact area is more oriented toward industrial production and commerce
rather than construction, agriculture or finance.

4.55 Projected earnings in Agriculture, Forestry, and Fisheries were
obtained for 1980, 2000, and 2020. A 72 percent increase in agricultural
earnings is projected from 1972 to 2020; this is somewhat lower than growth

projected for other earnings categories.

4.56 Employment. The major occupations within the impact area in 1970 were
Wholesale and Retail Trade, Manufacturing, Services, and Contract
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Construction. In Manufacturing, the most important industries (by number of
employees) were textiles, machinery, furniture, and chemicals.

4.57 Total employment for the impact area as of July 1976 was 952,745.
Approximately 67,325 were unemployed out of a labor force of 1,100,070.
This results in an unemployment rate of about 6 percent and a labor force
participation rate of 40 percent. The unemployment rate was slightly higher
in SMSA areas than non-SMSA's. Summary data on the economic description of

the impact area is given in table 11.

5.00 ENVIRONMENTAL CONSEQUENCES:

5.01 Reservoir Regulation and Flood Control. Floodwaters stored at Clarks
Hill Lake for varying lengths of time and during different seasons (winter,
spring, et-.) have killed many hardwood trees. The most important factor
contributing to this condition is the time of year the trees are flooded.
The mortality rate for deciduous trees flooded during the dormant season is
much lower than for the same species of trees flooded during the growing
season. (Yeager, 1949; Green, 1947; Hall & Smith, 1955).

5.02 The operation and maintenance of Clarks Hill Lake is not anticipated
to have adverse effects on the social conditions in the project area.
Population, housing, transportation, and educational and cultural
opportunities will not be affected. Recreational opportunities have been
enhanced. The generation of power has enhanced the socioeconomic conditions

of the area.

5.03 Water Quality. The primary impacts of the continued operation and
maintenance of Clarks Hill Lake on water quality are those resultant from
hypolimnetic power generation releases during stratified periods. These
releases are notably cooler and contain less dissolved oxygen than what
would occur naturally without operation of the dam. The release of waters
with lower temperatures has altered the temperature regime of the Savannah

River below the dam.

5.04 As stated previously, the releases from Clarks Hill contain low
dissolved oxygen levels from July until fall turnover in late October. In
late summer and fall, dissolved oxygen concentrations in the release waters
may reach as low as 1.0 ppm or 2 ppm. These hypolimnetic releases adversely
impact the water quality of the Savannah River to a point downstream where
the dissolved oxygen is recovered. Based on observations made over 10
years, dissolved oxygen concentrations in the Clarks Hill tailwaters fell
below 6.0 ppm an average of 120 days per year (33 percent), below 5.0 ppm an
average of 102 days per year (28 percent), below 4.0 ppm an average of 80
days per year (22 percent), and below 3.0 ppm an average of 40 days per year
(11 percent).

5.05 Dissolved oxygen is recovered through aeration as the water flows
downstream. Waters released from Clarks Hill Lake at dissolved oxygen
levels of 1.0 to 3.0 ppm will recover to 4.0 ppm or more in about 13 miles.
The recovery rate increases more rapidly at this point since considerable
aeration takes place as the water passes over Stevens Creek Dam and the
shallow rocky rapids above Augusta. A dissolved oxygen concentration of 5.0
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TABLE II
CLARKS HILL STUDY AREA
ECONOMIC SUMMARY DATA

Entire

Indicator SMSAs 1 Counties Area

1960 Population 1,100,332 1,046,321 2,146,653
1970 1,298,903 1,084,378 2,883,281
1974 1,391,600 1,132,200 2,523,800
1960-1974 + 291,268 + 85,879 + 377,147

1980 1,459,000 1,163,000 2,622,000

1990 1,692,700 1,238,300 2,931,000

2000 1,855,900 1,289,600 3,145,500

2020 2,161,900 1,372$100 3,534,000

T.P.I. Income - 1972 4,294,536 2,894,189 7,188,725

Per Capita $(000) $3192 $2611 $2930

(000)
Agric. Earnings - 1972 $ 33,137 151,547 184,684

* Mining 4,869 6,692 11,561

Constr. 266,999 104,454 371,453

Manufac. 1,060,828 915,649 1,976,477

Transp. 217,483 96,995 314,478

Trade 559,000 264,906 823,906

Fire 175,630 59,187 234,817
Services 484,906 223,440 708,346

Govt. 948,143 382,540 1,3301683

1980 Proj. Earnings - Agric. 37,800 166,100 203,900

2000 Forestry, etc. $ 44,500 202,300 246,800
2020 57,400 260,900 318,4300

Agric. Occupation - 1970 7,479 24,977 32,456

Mining 2,351 2,750 5,101

Construc. 36,610 29,435 66,045

Manufac. 146,041 167,607 313,648

Transp. 27,947 15,999 43,946

Trade 91,168 60,050 151,218

Fire 20,976 9,505 30,481

Services 147,555 93,571 241,126

Govt. 34,057 12,180 46,237

Furniture Manufac. Empl. - 4,225 13,693 17,918

Machinery 1970 11,808 10,551 22,359

Textiles 52,244 95,935 148,179

Chemicals 10,790 5,536 16,326

# Empl. Employment - 7/76 472,679 480,066 952,745

# Unempl. 37,036 30,289 67,325
Lab. Force 589,715 510,355 1100,00 (2)

6.12%

(1) Incl: Macon & Augusta SMSAs
(2) Unempl. rate for area
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ppm is usually attained 15 miles downstream of Clarks Hill Dam. The 6.0 ppm
level is normally reached at about 22 miles below Clarks Hill and about 7.0
ppm at New Savannah Bluff Lock and Dam, 34 miles downstream.

5.06 During the last 4 years the Savannah District has been investigating
various methods of increasing the dissolved oxygen content of hypolimnetic
releases in order to meet State water quality standards. After studying
various possible solutions, it was determined that oxygen injection was the

most feasible method of meeting minimum dissolved oxygen requirements.

5.07 An initial study by Dr. Richard Speece, Professor of Environmental
Engineering at Drexel University, determined that injecting gaseous oxygen

- continuously into the lake was the most appropriate method of increasing
dissolved oxygen levels in releases. Based on the physical characteristics

of Clarks Hill Lake, Dr. Speece proposed a prototype which would inject
oxygen at a rate of 110 ton/day through diffusers located approximately 1
mile upstream from the dam.

5.08 Prior to testing the prototype, a system of injecting oxygen only when

the turbines were discharging was tested and evaluated during the summer of
1975. This system, known as a pulsed-injection system, turns on and off
when the'turbines turn on and off. This test confirmed that turbine

discharges can be raised to dissolved oxygen level of 6 to 8 ppm with an
oxygen absorption rate of 85 percent with pulsed oxygen injection matching
the water discharge rate.

* 5.09 In 1976 additional testing, consisting of three phases, was conducted.
Phase I was an oxygen diffuser selection study in which the oxygen

absorption characteristics of different diffusers at different bubble rise
heights were determined. Concurrently, a diffuser study was performed by
the TVA in their test tank in Norris, Tennessee, to establish a correlation
between the data obtained in the field, and the data obtained in the
laboratory. In Phase II, five oxygen diffuser racks were placed 300 feet

from the penstock intakes to define the operating conditions required to
cause the oxygenated water to come to equilibrium in the layer of water

* which is withdrawn through the turbines. Phase III involved operation of
the injection system at the site where it would be permanently located.
Eight racks of diffusers were placed closely together at a point 1 mile

upstream of the dam.

- 5.10 Additional work is needed to optimize a continuous oxygen injection
. system capable of maintaining a dissolved oxygen level of 6 ppm in the

. turline discharges. During the test conducted last year, an average of 4.5
ppm was maintained representing an oxygen uptake of 3 ppm above background.
Approximately 85 to 90 percent of the oxygen was absorbed in the lake.

* About 50 percent of the oxygen was absorbed in the hypolimnion. Forty

- oxygen diffusers were concentrated on one rack during the test and the
energy generated by such a configuration caused the oxygenated water to

* reach the upper layers of the lake and remain there where it was unavailable
. for turbine discharge. However, it appears likely that the absorption

efficiency can be improved by properly spacing the diffusers or providing
. suitable deflectors to dissipate the energy generated by the oxygen plume as

was successfully demonstrated by a small scale test.
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5.11 It has been noted with other deep impoundments with hypolimnetic
discharges that the releases may contain high concentrations of iron and
manganese. The Environmental Protection Division of the Georgia Department
of Natural Resources maintains a water quality sampling station on the
Savannah River 14 miles below Clarks Hill Dam at the Augusta Canal Lock
(Water Quality Monitoring Data for Georgia Streams, 1976). This data was
consulted to determine the manganese and iron concentrations in the water

C and they were not found to be excessive. The highest total iron
concentration found was 0.80 mg/I. The United States Environmental

.. Protection Agency (Quality Criteria for Water, 1976) recommends a maximum

level of 1.0 mg/l for freshwater aquatic life. The highest manganese
concentration sampled was 0.16 mg/l. EPA does not recommend a criteria for
aquatic life, but it is noted that the various tolerance levels that have
been reported range from 1.5 mg/I to over 1,000 mg/l. The recommended
criteria for domestic water supplies is 0.05 mg/l.

5.12 Recreation. The basic advantage of enforcement of regulations is that
* it gives a tool which can be used to insure compliance with the regulations.

Also, it provides a method by which persistent violators may be dealt with.
The disadvantages are that officers could easily become involved in
situations where their authority is not adequate and officers implementing
the program may at times be subject to considerable danger.

5.13 There are some detrimental effects associated with the recreational
* program at Clarks Hill Lake, some of which are a decrease in wildlife
- habitat, minor soil compaction and a change in the natural environment.

These effects are partially mitigated by the planting of trees and other
desirable vegetation. Other effects of the recreation program as carried
out at Clarks Hill Lake are: air, water, noise and visual pollution.
Increased criminal activity could also be a possible adverse effect.

*. However, these and other possible effects are greatly reduced by mitigation
measures and the enforcement of Title 36 - Rules and Regulations Governing
Public Use of Corps of Engineers Lakes and are balanced by the public
benefits arising from availabili'v of recreation at Clarks Hill Lake.

* 5.14 The anticipated impacts of future construction or expansion of
-* existing recreational facilities would entail a minimum disturbance to the

terrain and vegetation. Every attempt will be made to construct these
facilities with the least possible deterioration to the environment. Grass,

trees, and shrubs will be planted to enhance the area and to replace plants
damaged or removed during construction. Native species will be used where

.. possible to produce a more natural setting in construction areas.

5.15 Forest Management. Forest management operations and maintenance will
be accomplished in accordance with detailed requirements furnished in
appendix B to the Master Plan, Forest Management Plan for Clarks Hill Lake
Project. South Atlantic Division directive "Operational Procedure for
Timber Harvesting Projects" will be used as a reference in coordinating
applicable action of timber harvesting sales and disposal.

5.16 The basic objective of the Forest Management Plan is to increase and
preserve the diverse values of the lands and vegetation at Clarks Hill Lake
for present and future generations of people. This entails establishing
and maintaining a healthy and diverse forest community. The primary
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considerations of the Forest Management Plan is forest management for the

purpose of recreation, wildlife, erosion control and aesthetics. There are
no lands at Clarks Hill which are managed for the sole purpose of timber

production.

*" 5.17 Some tree planting and similiar landscaping will be carried out in the
public use areas. The impact of these plantings and forest management

programs will be to provide beneficial effects such as beautification,
erosion control, traffic control when used as a barrier, and certain species
of trees and shrubs will provide wildlife food and cover. Selective tree
thinning will be carried out in dense stands to enhance aesthetics,

encourage growth of desirable ground vegetation, and maintain a healthy,

vigorous forest.

* 5.18 Fishery Resources. Planning and development of Clarks Hill Lake's
fishery resources began prior to impoundment. To help maintain and enhance
the lake's fishery resources, the Savannah District Corps of Engineers

. developed a Fishery Management Plan. The plan is designed for cooperative

implementation with State management activities as it is recognized that

fisheries management is a primary responsibility of the appropriate State
agency.

5.19 The management plan is intended to be continuous and is designed to

provide for long-range enhancement and sustained use of the fishery
resources at Clarks Hill Lake. Because of the increasing value of
recreation, primary emphasis of the management plan is placed on developing
and improving recreational use of the fishery resource. Management, as
defined within this plan, embraces not only productivity, but also stresses

proper harvesting of the resource on a sustained-yield basis. The objective
of this management plan is to provide for proper enhancement of the fishery
resource at the optimum level that will meet the recreational fishery

demands of present and future generations of visitors. In essence, this
entails establishing and maintaining an ecologically balanced and diverse
aquatic community at the lake. The Savannah District has a Reservoir
Fisheries Biologist at the lake to insure that this plan is implemented so

that the recreational sport fishery resources are maximized to the extent
--possible and to coordinate fishery management programs with the Georgia and

South Carolina fishery departments.

5.20 The effectiveness of this management program is reflected by the

* quality and quantity of sport fish harvested from the lake as discussed
earlier in this statement. Some of the major areas of the fishery
management program include:

a. Regulation of Water Levels. In order to provide optimum spawning
conditions for desirable sport fish species, fluctuating water levels during
the spring (March through May) are minimized. This regulatory policy is

based upon water temperature information and is in effect until sufficient

time for spawning has elapsed.

b. Fishing Piers and Fish Attractors. A major factor influencing

fishing success and harvest in large, deep lakes is the inability of
fishermen in locating large concentrations of fish. To increase fishing

success at the lake, several stands of timber were left standing during
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clearing to be inundated following impoundment. The Corps of Engineers, the
Georgia Department of Natural Resources, and the South Carolina Wildlife and
Marine Resources Department have each placed 10 fish attractors in Clarks
Hill Lake. These areas concentrate fish by providing cover or shelter on
the lake bottom. Many species of fish prefer areas which have shelter and
protection as well as a nearby food supply. The SCWRD and Georgia DNR used
brush trees to make fish attractors. The trees and brush were placed in a
circle of about 100 feet in diameter. The Corps used discarded tires to
make 10 fish attractors. Fifty bundles of nine tires each were placed in
two rows on the lake bottom. All fish attractors were placed in 30 to 35
feet of water. Both open water and shoreline locations which offer suffi-
cient depth to avoid exposure of the structures during drawdown were
selected, and open water reefs were marked with permanent buoys so they
could be located by fishermen. Within the immediate area below the damsite,
the Corps has constructed a fishing platform to provide additional access to
tailwater fishing.

c. Creel Surveys. To evaluate fishery management programs and to
monitor the quality and species composition of sport fishermen harvest

* creel, a survey of the lake has recently been conducted. Currently, a
3-year creel has been completed with the cooperation of the South Carolina

* fishery department. The objectives of these creel survey programs are to
*" provide information concerning sport fish population harvest and to provide

basic information needed to formulate future management programs. Data from
*creel surveys in conjunction with fish population studies furnish fisheries

biologists (both Federal and State) a more complete understanding of the
lakes fishery resources.

d. Participation of the Corps biologist with biologists of the two
State agencies in a cooperative rotenone sampling program. Results are
analyzed to determine levels of prey and predatory fishes to aid in
determining stocking rates of additional predators such as hybrid bass.

e. Participation of Corps fishery biologist with the two State
* agencies in a cooperative white bass spawning study which will assess this

resource to permit better management.

f. A study of the vertical distribution of fishes in Clarks Hill
while it is stratified during the summer. Nets which are 100 feet deep will
be used to find out at which depths certain fish are located. At the same
time, temperature and oxygen measurements will be taken every 3 feet in
depth. Information on fish occurrence and temperature and oxygen will be

. available to the public through news releases.

5.21 Wildlife Management. The variety and numbers of wildlife species on
any area are related to seres or successional stages in the plant community.
Most species of wildlife require a variety of habitats with their associated

* edge effects. Wildlife make extensive use of openings and early forest suc-
cessions and are benefited by an intimate mixture of vegetative, topographic
and moisture conditions. The objective of the wildlife management program
at Clarks Hill Lake is to provide a continuous management program and stimu-
late existing wildlife species through sound habitat manipulation programs
consistent with the multiple use objective of the lake project. Another

". objective is to allow wildlife resources to contribute to the greatest good
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of the most people over the longest time. In order to make optimum use of
available acreage nonconsumptive uses such as photography, birdwatching, and

general sightseeing are also highlighted.

5.22 The ecosystem has now stabilized around the lake; however, the exist-
ing environment has greatly changed from the previous one. With a wildlife

management program to help provide wildlife food and habitat, the overall

result of the Clarks Hill project has been an increase in certain wildlife

species and hunting availability in the area.

5.23 Endangered and Threatened Species. The continuation of the operation
and maintenance should not have any adverse impact on any endangered or

threatened species. Lake personnel at the project have been instructed to
report sightings of endangered species to the Wildlife Biologist and

although management efforts are usually directed toward meeting the needs of
the common wildlife species, threatened or endangered species are given

* special consideration to ensure their protection at the project.

, 5.24 Cultural Resource Management Program. The Savannah District is
• presently developing a long-range management program for preserving cultural

resources. This program will be fully coordinated with the State Historic
Preservation Officers of Georgia and South Carolina and with the Advisory

" Council on Historic Preservation.

5.25 Savannah District will begin large-scale cultural resources surveys of
those project areas which are directly affected by project operation and

maintenance activities. These surveys will minimally include the lake
shoreline, developed portions of recreation areas, and areas being

- considered for development. These surveys will identify the cultural

resources present, determine their significance, identify impacts, and make
. recommendations for preservation and/or mitigation.

5.26 Savannah District will also have sample surveys conducted of the

remaining project lands. These sample surveys will establish a predictive

*. model for cultural resources site locations and types.

5.27 The direct impact and sample surveys results will provide the basis
for the cultural resources management program. The management program will
address both long-range and short-range goals, procedures, and priorities
for protecting, and when necessary, mitigating significant cultural
resources.

5.28 On operation and maintenance projects, all project personnel will be

directed to report any incidents of man-induced or natural adverse effects

on cultural resources, such as vandalism or shoreline erosion.

5.29 Most of the undesirable effects of the Cultural Resource Management
*. Program on the natural environment will occur during salvage or mitigation

operations. These effects are a temporary reduction in the "naturalness" of

- the site as well as desirable aesthetics, disturbance of wildlife habitat,
removal of some desirable vegetation, increased safety hazards and
destruction of archeological sites through mitigation activities.
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5.30 Some of the beneficial effects will be that archeological sites will
have some protection from natural effects and human activity, there will he
a continuing inventory and assessment of historic and archeological
resources on project lands, and the data will be used in all phases of
planning for project land use.

5.31 The Corps of Engineers does not have sole authority for the Cultural
Resource Management Program. Therefore, close coordination is required with
the responsible agencies such as the National Park Service, the Advisory
Council on Historic Preservation and the State Historical Preservatioa
Officer.

5.32 The program will also provide a complete and accurate record of sites
and artifacts which can provide supplemental data for any subsequent archeo-
logical and historical investigation or research. Those data and artifacts
collected can also be used in project oriented interpretive displays which
will create an increased awareness of the value of archeological-historical
resources among the general public and project personnel. Also, under this
program, artifacts and sites of antiquity or historical significance will be

' preserved for future generations to study and enjoy.

5.33 Savannah District understands that this management program will take
several years to develop and implement, and that some type of management

* program is needed in the interim. This interim management program provides
for caution to be used during activity on project lands to avoid alteration

-" or destruction of significant cultural resources.

5.34 Economic and Social Conditions. The economic pattern of the area sur-
rounding Clarks Hill Lake has changed from a predominantly agricultural type
to one of agriculture, forestry, commerce, industry, and recreation during
the last several years. With the present trend of population shifting from
rural to urban areas, higher salaries, and more leisure time, people are
turning to recreational activities such as hunting, fishing, swimming, boat-
ing, camping, and sightseeing as a means of relaxing and entertaining them-
selves during the nonworking periods. This trend has resulted in increased
efforts on the part of national, State, and municipal agencies to provide
more recreational amenities to meet the increased demands of the various
segments of the public. The economy of the Clarks Hill Lake area should

- continue to grow due to the available manpower to serve industry, assessi-
bility, closeness of large metropolitan market areas, and the climate which
is favorable for water oriented recreational activities for approximately
eight months of the year. At the present time, there are 458 manufacturing
establishments employing some 64,760 people located in those counties which
lie wholly or partially within a 35-mile radius of the mid-point of Clarks
Hill Lake. These establishments are engaged in the manufacturing and

. processing of items such as textiles, clothing, textile machinery, mobile
homes, rubber footwear, office furniture, granite and marble mounuments,
electric clocks, surgical supp'ties, meat and poultry processing, steel

* fabrication, and building products. The agricultural and forestry products
" of the area include such items as cotton, corn, soybeans, cattle, poultry,

fruit, lumber, and pulpwood.

5.35 Management of Leases, Easements, and Other Outgrants: Temporary
- adverse impacts, such as erosion, water quality and quantity, dust,
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vegetation removal, aesthetics, and safety hazards are caused by the
outgranting program.

5.36 With each of these outgrants, there has been a change in the natural
aesthetics of the outgrant area. In almost all cases, there has been a
reduction in the "naturalness" of an area as well as desirable aesthetics.

5.37 Most of the undesirable impacts occur during the construction phases.
The removal of vegetation, increased erosion, increased visitor safety
hazards, aesthetically displeasing sights, etc., are all common during
construction. The density of the outgrants (i.e., the number of outgrants
in a given area) is equally as important to significance of the impact as is
the actual location of the outgrant.

5.38 Project Zoning. The zoning of all project lands and resources is
designed to produce an optimum mix of diverse recreation and fish and
wildlife benefits. This zoning is necessary to ensure against undesirable
conflicts between the several types of recreation activity which typically
occur at the projects. The zoning plan will also assist the resource
manager in preparing to accomodate public visitation and other desirable
uses of project lands and waters, whether by individuals, families, or
groups.

5.39 Sewage Disposal. Some adverse impacts associated with the construc-
tion and operation of washhouses, disposal areas for camper trailers, pit
toilets, and other sanitary structures resulted due to habitat destruction.
Trees, shrubs, and other desirable vegetation in the immediate vicinity of
these various sites were removed for construction. Also, a small amount of
earthwork was required. However, these impacts have been mitigated to some
extent by reseeding and planting desirable shrubs and other vegetation
around each facility. This has helped to reestablish the natural aesthetic
quality of the area. The operation of each facility has no polluting effect
on the environment and conforms to all county, State, and Federal sanitary
disposal and pollution regulations.

5.40 Disposal of Solid Waste. Disposal of refuse as outlined previously in
this statement results in the elimination of insect and rodent infestations,
blowing paper and odors. The primary advantage of this system is that it
ensures the disposal of solid waste in an acceptable manner.

5.41 Control of Undesirable Vegetation. Generally, the beneficial impacts
of any control measures taken will enhance the aesthetic quality of the
environment of the project and visitor pleasure and thus outweigh the unde-
sirable impacts of such programs. Inevitably, such programs tend to reduce
the naturalness of the environment and reduce habitat for some species of
animal and plant life that might otherwise occupy the area. Brush and other
terrestrial vegetation are controlled by mowing and brushhogging where prac-
tical and prescribed burning, as described previously, is also used. The
aesthetic value of a brushhogged area may be temporarily reduced. However,
the new growth that succeeds brushhogging provides food for numerous species
as long as adequate "edge effect" areas are created. Herbicides are used in
a limited amount where conventional equipment is restricted. All precau-
tions are taken and any chemical used must be registered by the Environmen-
tal Protection Agency.
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5.42 Insect Control. Larval inspections are periodically made to investi-
gate breeding areas, pinpoint treatment areas and check on effectiveness of
spraying. Although anopheline mosquito (malaria vector) control is the
primary purpose, a substantial reduction in pest mosquito abundance is also
achieved. Any control measures taken will usually enhance visitor pleasure

"" although altering the natural environment by reducing the number of insects
inhabiting the area. This, in turn, will reduce the available food supply
of any species of wildlife that usually feed on these insects. A possible
exception would be forest insect pests. Immediate control and long range
prevention through proper forest management practices do not always prevent
large infestations of some forest insect pests.

5.43 Construction and Maintenance of Project Roads. The majority of
project roads have been hard-surfaced and resurfaced as the need arises.
The surfacing of the roads has reduced their maintenance requirements,
reduced traffic-generated dust problems in the public use areas and makes
their use by the visiting public safer and more pleasant.

5.44 Temporary detrimental effects would be associated with any new road
construction at the project. However, these effects would be minor in
nature and would occur only during the actual construction period. The
roads would be kept to a minimum width to reduce disturbance to wildlife
cover and to avoid removal of desirable vegetation. Other effects of the
construction activity would be noise and duot pollution and soil erosion.
These effects would be mitigated after construction by reseeding and
planting desirable shrubs and vegetation. The roads would perhaps have a
minor negative aesthetic effect, but would provide increased access to the

- lake and recreational facilities.

5.45 Maintenance of Project Structures, Buildings, and Facilities. The
" impacts of any maintenance of project structures, buildings, and facilities

will be beneficial to the aesthetic quality of the environment of the
project and will enhance visitor pleasure. It also results in safer working

* conditions for project personnel.

5.46 Adverse Environmental Effects Which Cannot Be Avoided Should The
Proposal Be Implemented.

- 5.47 There are some adverse effects associated with the operation and main-
tenance of Clarks Hill Lake which are a result of providing more desirable
or beneficial uses of the project's resources for the public. These adverse

- effects include soil erosion and compaction due to recreational activities;
traffic in unauthorized areas; wave action on the shoreline; timber damage

" • or loss due to pool fluctuation, mowing damages, and construction activity;
wildlife disturbance due to human usage and lake fluctuation; a longer time

-" requirement for downstream flows to return to normal after a period of high
water; continuing adverse and irreversible effects on archeological remains
due to recreational use, wave action, and flood control regulations; and
alterations of the natural environmental through recreational development
and other minor construction and maintenance activities. Many of these
adverse impacts can be minimized through management of resources and
people.
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5.48 The Relationship Between Local Short-Term Uses of Man's Environment

and the Maintenance and Enhancement of Long-Term Productivity.

5.49 The flood and other water storage functions provided by Clarks Hill
Lake are long-term propositions. Clarks Hill Lake is being operated for the

aforementioned purposes and land use in adjacent areas may be altered by the

following: (1) the availability of water for industrial and municipal uses;

(2) a more stabilized and predictable flow of water downstream; (3) flood
protection for lands downstream has opened up the flood plain for agricul-

ture, industry and other developments; and (4) a water-oriented recreation
situation has developed on the perimeter lands of the lake and adjacent

private property. The above factors will enhance and promote the long-term
use of the land and resources (total environment) of the area. This is
valid, however, only if discriminate planning for and management of project

and adjacent private lands is carried out.

5.50 The production of electric power through the transformation of the
potential energy of impounded water into the kinetic energy in falling water

to turn the turbines of the powerhouse generators poses a trade-off between
the benefits derived from that power and the detriments resulting from water

being released with lower dissolved oxygen and temperatures. The electric-

ity produced cannot be stored; therefore, power is only generated during

peak requirements periods. The benefits of the electricity thus produced
will be long-term in relation to the development of the region receiving the

electric power.

5.51 The land and resource management program is the most important factor
in maintaining a quality environment for future generations. All phases of

this program, are or will be designed to maintain and promote sound land

management practices.

5.52 Recreation management fundamentally consists of the development of

public use areas, disposal of solid waste and sewage, road maintenance and
construction, insect control, control of undesirable vegetation (this

includes mowing), and managing people. These functions are paramount in

maintaining a high-quality, usable outdoor recreation environment. Neglect

of any of the above would result in a degradation of a portion of the local

environment.

5.53 Any Irreversible and Irretrievable Commitments of Resources Which

Would be Involved in the Proposed Action Should it be Implemented.

5.54 The overall effect of the operation and maintenance activities has
been an alteration in the appearance or in the use of the natural environ-

ment of the project, i.e., road construction, development of recreation

areas, etc., and, while such alterations are not usually considered irre-
versible or irretrievable, they are committed for the life of the project.
It is possible at some future date that some of these facilities could be

removed, thus allowing the area to revert to a natural state. The entire

ecosystem would be unlike the one which existed prior to impoundment. The

labor and materials involved in operating and maintaining the project and

related lands are irretrievable.
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5.55 Possible Conflicts Between the Proposed Action and the Objectives of
Federal, Regional, State, and Local Use Plans, Policies, and Control: Since
the Clarks Hill Lake project already exists and represents a source of
revenue for State, and local municipalities, and since local, State and
regional use plans, policies, and control have been considered in the
project Master Plan, no known conflicts of the proposed action and the above
factors exist.

5.56 Energy Requirements and Conservation Potential of Various Alternatives
and Mitigation Measures: The Tydroelectric power generating capacity
provides a net gain in electric eneregy to the surrounding area.

6.00 LIST OF PREPARERS

6.01 The following individuals were primarily responsible for preparing the
Environmental Impact Statement.

Professional

Name Expertise Experience Discipline

Mr. Thomas Skordal Fisheries Biologist 3 years planning Biologist

2 years regulatory
functions

Dr. Charles Belin Estuarine Ecology 11 years in salt Biologist

marsh ecology,
2 years in regulatory

functions

Mr. Mickey Fountain Fish & Wildlife 2 years wildlife Biologist

Resources management, P&M
Lumber Co., 5 years
environmental analysis
with Soil Conservation

Service and Savannah
District

Ms. Judy L. Wood Cultural Resources 4 years cultural Archeologist
Management resource management

with Omaha and

Savannah District

' Mr. J. R. Peavy Planning & Water 9 years in EIS Physical
Quality studies and Plan Scientist

Formulation,

Savannah District
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7.00 PUBLIC INVOLVEMENT SECTION

7.01 Public Involvement Program: Public involvement to date includes the
following meetings and workshops.

a. Public meetings:

1. 23 October 1978 - McCormick, South Carolina
2. 24 October 1978 - Augusta, Georgia

b. Workshops:

Workshops were held with the following groups and agencies:

26 February 1979 Chairman, County Commission, Lincoln County, Georgia
27 February 1979 Director, Clarks Hill Authority

27 February 1979 Central Savannah River Planning and Development Council
28 February 1979 McCormick County Development Board, Executive Director
28 February 1979 Boat owners at Clarks Hill Marina

I March 1979 SC Water Resources Commission and South Carolina PRT
I March 1979 Director, South Carolina Development Board
2 March 1979 SC Department of Health and Environmental Control
6 March 1979 SC Department of Wildlife and Marine Resources

9 March 1979 Upper Savannah River Planning and Development Council
13 March 1979 SCORP, Coordinator
19 March 1979 Clarks Hill United Clubs Association and Nonprofit

Leaseholders Association
20 March 1979 Columbia County, GA, Commissioner and Parks Director
20 March 1979 Resource Manager and Staff, Clarks Hill Lake
2 April 1979 SC Wildlife and Marine Resources

3 April 1979 Representatives of the GA Conservancy League of Women
Voters, GA Wildlife Federation, SC Wildlife Federation,
Friends of the Savannah River, SC Environmental

Association and the Richmond County Commissioners

c. Information obtained from the public as well as local, State, and
other Federal agencies was used to prepare a preliminary draft land
use/lakeshore management plan which was presented to the public for review
and comments on 30 and 31 May 1979. These meetings were again held at
McCormick, South Carolina, and Augusta, Georgia, respectively.

7.02 Required Coordination. The Draft Environmental Impact Statement has
been coordinated with other local, State and local agencies and conservation
groups. The Draft EIS has been filed with the U.S. Environmental Protection
Agency (EPA) and circulated for a comment period of 45 days. The agencies
listed below were furnished copies of the DEIS, and the Final EIS will also
be furnished to them. Regulations provide for a 30-day comment period on

the Final EIS.

7.03 Statement Recipients:

Government Agencies and Citizen Organizations. The Draft Environmental
Statement was sent to the following Government agencies and citizen
organizations requesting their views and comments.
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Environmental Protection Agency

Federal Highway Administration, USDT

National Marine Fisheries Service, NOAA, Washington, DC
U.S. Department of Commerce, Washington, DC
U.S. Department of Health, Education, and Welfare
U.S. Department of the Interior, Washington, DC
Soil Conservation Service, USDA
Forest Service, USDA

Advisory Council on Historic Preservation
Federal Energy Regulatory Commission
Department of Housing and Urban Development

Georgia State Clearinghouse
Georgia State Historic Preservation Officer
Georgia State Archeologist
Georgia Department of Natural Resources
South Carolina State Clearinghouse

State of South Carolina Water Resources Commission
South Carolina State Commission of Forestry
South Carolina State Archeologist

* South Carolina Department of Health and Environmental Control
South Carolina Wildlife and Marine Resources Department
Georgia Conservancy

Save America's Vital Environment
South Carolina Wildlife Federation
Upper Savannah River Area, APDC

Sierra Club
South Carolina Environmental Coalition
National Audubon Society
Georgia Wildlife Federation

* Central Savannah River, APDC

South Carolina Appalachia Regional APDC

7.04 Public Views and Responses. Three primary areas of concern were
expressed by most respondents. First, what types of sewage facilities are

- found at each of the recreation areas listed in appendix D. This h.as been

- answered in both the text of this document (para. 5.39, Sewage Disposal) and
- in appendix D. The second comment concerned the ambiguity of the statements

on cultural resources studies at Clarks Hill Lake. The affected paragraphs
in the textual body were modified to eliminate the ambiguity. The last
comment addressed the question of turning over of excess lands to the State

of South Carolina. This question has been answered in appendix F, Public
Views and Responses. The responses to other comments may be found in

appendix F.

The Corps' primary purpose is that the Clarks Hill land be put to its
highest and best use for the general public as a whole. The Corps shares
the view that local development can help the economy of the county.
However, the sale alone of additional Federal acreage will not do the job.

*' The Corps will periodically review and evaluate the land requirements at all
of the lakes it manages. If at that time, additional lands are identified
as nonessential, the Corps will consider other development plans on a case

by case basis.
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APPENDIX A

PROJECT MAPS

(Enlarged maps with color coding of the areas of Clarks Hill Lake can be
viewed in the District Office, Savannah, Georgia.)
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APPENDIX B

FLORA AND FAUNA IN THE CLARKS HILL LAKE AREA



TABLE 1

MAJOR PLANT SPECIES AN) THEIR WILDLIFE USES

RVLATIVE V (;CIJRENC(E

C = Common (generally abundant through the basin, occurring in many
' " localitiLes)

0 = Occasional (occurs in several areas but not abundantly)

U = Uncommon (may occur in the study area in small numbers)

R = Rare (highly localized or at extreme limits of range)

REFERENCES:

Britton, Nathaniel Lord and Hon. Addison Brown, 1970. An illustrated
flora of the Northern United States and Canada, Dover
Publications, Inc., New York 3 Vol.

D)uitcan, Marien Bennett, 1942. Flora of the aquatic habitats of Clarke
CountyGeoria, M.S. Thesis, University of Georgia, Athens, p. 35

Martain, Alexander C., Herbert S. Zim and Arnold L. Nelson, 1961.
American wildlife and plants - a guide to wildlife food habitats.
Dover Publications, Inc., New York pp. 500.

Radford, Albert E., Herry E. Ahles and C. Ritchie Bell, 1974. Manual
of the vascular flora of the Carolinas. University of North
Carolina Press, Chapel Hill. pp. 1183.
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TABLE 2

FISHERY SPECIES OF CLARKS HILL LAKE AND TAILWATERS
(FRESHWATER FISHES)

Scientific Name Common Name

Lepisosteus osseus Longnose Gar
Amia calva Bowf in
Dorosoma ceped janum Gizzard Shad

D. petenense Threadf in Shad
Salmo gairdneri Rainbow Trout
S. trutta Brown Trout
Esox Niger Chain Pickerel
Carassius auratus Goldfish
Cyprinus carpio Carp
Hybognathus nuchal is Silvery Minnow
Hybopsis rubrifrons Rosyface Chub
Nocomis leptocephalus Bluehead Chub

Notemigonus crysoleucas Golden Shiner
Notropis cummingsae Dusky Shiner
Ngalacturus Whitetail Shiner

N. hudsonius Spottail Shiner
N. lutipiinis Yellowfin Shiner

N. niveus Whitefin Shiner
N. scepticus Sandbar Shiner

Semotilus atromaculatus Creek Chub
Carpiodes 1p cf. cpiu

C. sp. cf. velifer
'Erimyzon oblongus Creek Chub sucker

E. sucetta Lake Chubsucker
Hypentelium nigricans Northern Hog Sucker
Minytrema melanops Spotted Sucker
Moxostoma anisurum Silver Redhorse

M. rupiscartes Striped Jumprock
Ictalurus brunneus Snail Bullhead
I. furcatus Blue Catfish
1. catus White Catfish
T. natalis Yellow Bullhead
I. nebulosus Brown Bullhead
Iplatycephalus Flat Bullhead
Ipunctatus Channel Catfish

Noturus gyrinus Tadpole Madtom

Ninsignis Margined Madtom
N. leptacanthus Speckled Madtom

Pylodictis olivaris Flathead Catfish
Fundulus n. lineolatus Lined Topminnow
Gambusia affinis Mosquitofish
Labidesthes sicculus Brook Silverside
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TABLE 2 (Cont'd)

Scientific Name Coimmon Name

Morone chrysops White Bass*
M. saxatilis Striped Bass

;i. saxatilis X M. chrysops Hybrid
Centrarchus macropterus Flier
Lepomis auritus Redbreast Sunfish
L. cyanellus Green Sunfish
L. gibbosus Pumpk inseed
L. gulosus Warmouth
L. macrochirus Bluegill

*L. isarginatus Dollar Sunfish
L. megalotis Longear Sunfish

L. microlophus Redear Sunfish

*L. punctatus Spotted Sunfish
Micropterus coosae Redeye Bass
M. salmoides Largemouth Bass

*Pomoxis annularis White Crappie

* P.nigromaculatus Black Crappie
Etheostoma fricksium Savannah Darter
E. fusiforme Swamp Darter

* E.hopkinsi Christmas Darter

*E. inscriptum Turquoise Darter
E. olmstedi Tessellated Darter
g. serriferun Sawcheek Darter
Perca flavescens Yellow Perch
Percina nigrofasciata Blackbanded Darter
Stizostedion canadense Sauger

* S. v. vitreum Wal leye
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TABLE 4

BIRDS

The following list includes those birds that could occur in the Clark
Hill Project Area. Many of the species listed have localized colonies
within the Piedmont region of Georgia. Therefore, the indicated
occurrence does not necessarily mean that the organism would be found in

the entire area.

STATUS AND SEASONAL OCCURRENCE:

C - Common (seen frequently in the appropriate habitat and season)

O - Occasional (seen fairly often but not in great numbers)

U - Uncommon (not seen very often)

R - Rare (rarely seen; often does not appear for years at a time)

W- Winter visitor (spends winter in the area)

S - Summer visitor (spends summer and breeds in the area)

P - Permanent resident (lives the enti-e year in the area)

T - Transient (migrates through the area in either the spring or fall or

both)

PREFERRED HABITATS:

F - Forests

F,P - Fields, Pastures

FWM,P - Freshwater Marshes, Ponds

B-S5
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Scientific Name Common Name Occurrence Preferred Habitat

F F,P FWM,P

Gavia immer Common Loon rI/W,T X

Podiceps auritus Horned Grebe U/W,T X
Podilymbus podiceps Pied-billed Grebe C/P X

Phalacrocorax auritus Double-crested Cormorant U/T X

Anhinga anhinga Anhinga U/T X
Ardea herodias Great Blue Heron O/P X

Butorides virescens Green Heron C/S X

Florida caerulea Little Blue Heron U/S x

Bubulcus ibis Cattle Egret U/S X
Casmerodius albus Common Egret U/S X
Hydranassa tricolor Louisiana Heron U/S X

Nycticorax nycticorax Black-crowned Night Heron U/S x

Nyctanassa violacea Yellow-crowned Night Heron U/S x

Ixobrychus exilis Least Bittern U/S X

Botaurus lentiginosus American Bittern U/W X
Mycteria americana Wood Ibis U/S X X

Eudocimus albus White Ibis U/S X X

Branta canadensis Canada Goose O/P X X

Chen hyperborea Snow Goose R/W x
C. caerulescens Blue Goose U/W X

Anas platyrhynchos Mallard C/W X

A. rubripes Black Duck C/W X
A. strepera Gadwall C/W X

A. acuta Pintail U/W X
A. discors Blue-winged Teal C/W X

Mareca americana American Widgeon C/W X

Spatula clypeata Shoveler U/W X
Aix sponsa Wood Duck C/P X

Aythya collaris Ring-necked Duck C/W X

A. affinis Lesser Scaup C/W X
Bucephala clangula Common Goldeneye U/W X

B. albeola Bufflehead O/W X
Clangula hyemalis Oldsquaw R/W X

Oxyura jamaicensis Ruddy Duck U/W X

Lophodytes cucullatus Hooded Merganser C/W X

Mergus serrator Red-breasted Merganser O/W X

Cathartes aura Turkey Vulture C/P X X

Coragyps atratus Black Vulture C/P X X
Accipiter striatus Sharp-shinned Hawk U/P x

A. cooperii Cooper's Hawk U/P X
Buteo jamaicensis Red-tailed Hawk C/P X

B. lineatus Red-shouldered Hawk C/P X X

B. platypterus Broad-winged Hawk C/S X

Circus cyaneus Marsh Hawk C/W X X
Pandion haliaetus Osprey U/T X
Falco columbarius Merlin (Pigeon Hawk) U/W X

F. sparverius American Kestrel C/P X

Colinus virginianus Bobwhite C/P X X

Meleagris gallopavo Turkey C/P X X
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* Scientific Name Common Name Occurrence Preferred Habitat

F F,P FWM,P

Grus canadensis Sandhill Crane R/T X
Rallus elegans King Rail R/S X
Porzana carolina Sora R/W X
Fulica americana American Coot C/W X
Charadrius semipalmatus Semipalmated Plover UIT X

* C. vociferus Killdeer C/P X
*Philohela Minor American Woodcock 0/P X X

Capella gallinago Common Snipe C/W X X
Actitis macularia Spotted Sandpiper C/T X
Tringa solitaria Solitary Sandpiper CIT X
Totanus melanoleucus Greater Yellowlegs UiT X

T1. flavipes Lesser Yellowlegs UIT X
Erolia melanotos Pectoral Sandpiper UIT x X
E. minutilla Least Sandpiper UIT X

*E. alpina Dunlin U/T x
Ereunetes pusillus Semipalmated Sandpiper UIT x
E. mauri Western Sandpiper UIT K
Limnodromus griseus Short-billed Dowitcher UIT x

*L. scolopaceus Long-billed Dowitcher UIT X
* Larus argentatus Herring Gull U/W K

L. delawarensis Ring-billed Gull C/W X
Sterna hirundo Common Tern U/T X
Chlidonias niger Black Tern HIT X
Columba livia Rock Dove (Pigeon) C/P K

*Zenaidura macroura Mourning Dove C/P X
*Coccyzus americanus Yellow-billed Cuckoo C/S x

*Tyto alba Barn Owl U/P X
Otus asio Screech Owl C/P X X
Bubo virginianus Great Horned Owl U/P X

*Strix varia Barred Owl C/P K
Asio otus Long-eared Owl U/W K
A. flamineus Short-eared Owl U/W x X

* Caprimulgus carolinensis Chuck-will's Widow C/P X x
C. vociferus Whip-poor-will C/S X
Chordeiles minor ComnNgtaw /
Chaetura pelagica Chimney Swift C/S X
Archilochus colubris Ruby-throated Hummingbird C/P x
Megaceryle alcyon Belted Kingfisher C/P X
Colpates auratus Yellow-shafted Flicker C/P K
Drycopus pileatus Pileated Woodpecker C/P X
Centurus carolinus Red-bellied Woodpecker C/P x
Melanerpes erythrocephalus Red-headed Woodpecker 0/P X
Sphyrapicus varius Yellow-bellied Sapsucker C/W X
Dendrocopos villosus Hairy Woodpecker U/P x
D. pubescens Downy Woodpecker c/P x
D.borealis Red-cockaded Woodpecker U/P X

Tyrannus tyrannus Eastern Kingbird C/S x
Myiarchus crinitus Great Crested Flycatcher C/S K

*Sayornis phoebe Eastern Phoebe C/P X
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Scientific Name Common Name Occurrence Preferred Habitat

F F,P FWM,P

Empidonax minimus Least Flycatcher U/T X
E. virescens Acadian Flycatcher C/S X
Contopus virens Eastern Wood Peewee C/S X
Eremophila alpestris Horned Lark O/W x
Iridoprocne bicolor Tree Swallow Y/T X X
Stelgidopteryx ruficollis Rough-winged Swallow C/S X
Hirundo rustica Barn Swallow C/S X X
Petrochelidon pyrrhonota Cliff Swallow C/T X
Progne subis Purple Martin C/S X X
Cyanocitta cristata Blue Jay C/P X
Corvus brachyrhychos Common Crow C/P X X
Parus carolinensis Carolina Chickadee C/P X
Parus bicolor Tufted Titmouse C/P X
Sitta carolinensis White-breasted Nuthatch C/P X
S. canadensis Red-breasted Nuthatch U/W X
S. pusilla Brown-headed Nuthatch C/P X
Certhia familiaris Brown Creeper U/W X
Troglodytes aedon House Wren C/S X
T. troglodytes Winter Wren C/W x
Thryomanes bewickii Bewick's Wren U/W X
Thryothorus ludovicianus Carolina Wren C/P X
Cistothorus platensis Short-billed Marsh Wren U/T X
Mimus polyglottos Mockingbird C/P X X
Dumetella carolinensis Catbird C/S X
Toxostoma rufum Brown Thrasher C/P X
Turdus migratorius Robin C/P X X
Hylocichla guttata Hermit Thrush C/W X
H. ustulata Swainson's Thrush C/T X
H. minima Gray-cheeked Thrush U/T X
H. fuscescens Veery C/T X
H. mustelina Wood Thrush C/S X
Sialia sialis Eastern Bluebird C/P X X
Polioptila caerulea Blue-gray Gnatcatcher C/S x X
Regulus satrapa Golden-crowned Kinglet U/W X
R. calendula Ruby-crowned Kinglet C/W X
Anthus spinoletta Water Pipit U/W X
Bombycilla cedrorum Cedar Waxwing C/W X
Lanius ludovicianus Loggerhead Shrike C/P X
Sturnus vulgaris Starling C/P X
Vireo griseus White-eyed Vireo C/S X
V. flavifrons Yellow-throated Vireo C/S X
f. solitarius Solitary Vireo U/P X
V. olivaceus Red-eyed Vireo C/S X
Mniotilta varia Black-and-white Warbler C/S X
Protonotaria citrea Prothonotary Warbler C/S X X
Limnothlypis swainsonii Swainson's Warbler U/S X X
Helmitheros vermivorus Worm-eating Warbler U/S X
Vermivora chrysoptera Golden-winged Warbler O/T x
V. pinus Blue-winged Warbler C/T X X
V. peregrina Tennessee Warbler U/T X
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Scientific Name Common Name Occurrence Preferred Habitat

F F,P FWM,P

Parula americana Parula Warbler C/S X
Dendroica petechia Yellow Warbler C/S X X
D. magnolia Magnolia Warbler U/T X
D. cerulea Cerulean Warbler U/T X

* D. castanea Bay Breasted Warbler UIT X
D. tigrina Cape May Warbler CIT X
D. 'caerulescens Black-throated Blue Warbler C/T x

* D. coronata Myrtle Warbler C/W x
1.virens Black-throated Green Warbler U/T X
D.fusca Blackburnian Warbler U/T x

D). dominica Yellow-throated Warbler C/S X
D. pensylvanica Chestnut-sided Warbler U/T x
D. striata Blackpoll Warbler C/T x
D. pinus Pine Warbler C/P X
1)L. discolor Prairie Warbler C/S X
D.palmarum Palm Warbler C/W X X

* Seiurus aurocapillus Ovenbird C/S X
S. noveboracensis Northern Waterthrush C/T X
S. iotacilla Louisiana Waterthrush C/S X
Oporornis formosus Kentucky Warbler C/S X
0. agilis Connecticut Warbler U/T X
Geothlypis trichas Yellowthroat C/P X
Icteria virens Yellow-breasted Chat C/S X X
Wilsonia citrina Hooded Warbler C/S X

* W. pusilla Wilson's Warbler U/T X
W. canadensis Canada Warbler U/T X
Setophaga ruticilla American Redstart C/T X
Passer domesticus House Sparrow C/P X
Dolichonyx oryzivorus Bobolink C/T X
Sturnella magna Eastern Meadowlark C/P x
Agelaius phoeniceus Redwinged Blackbird C/P X x
Icterus spurius Orchard Oriole C/S X
I. galbula Baltimore Oriole U/T X
Euphagus cyanocephalus Brewer's Blackbird U/W x
E. carolinus Rusty Blackbird C/W X x

* Quis calus quiscula Common Grackle C/P X X X
* Molothrus ater Brown-headed Cowbird C/P X
* Piranga olivacea Scarlet Tanager C/T X

P. rubra Summer Tanager C/S X
Rich mondena cardinalis Cardinal C/P X X
Pheucticus ludovicianus Rose Breasted Grosbeak C/T X
Guiraca caerulea Blue Grosbeak C/S X X
Passerina cynaIndigo Bunting C/S X X
Spiza americana Dickcissel U/W X

*Hesperiphona vespertina Evening Grosbeak C/W x
Carpodacus purpureus Purple Finch C/W x X

upinus us Pine Siskin C/W x
S. tristis American Goldfinch C/P X X
Vip Io erythrophthalmus Rufous-sided Towhee C/P x
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*Scientific Name Commnon Name Occurrence Preferred Habitat

F F,P FWM,P

Passerculus s. sandwichensis Savannah Sparrow C/W X
*Amtodramus savannarum Grasshopper Sparrow C/S X
-Pooecetes gramineus Vesper Sparrow C/W X
*Aimophila aestivalis Bachman's Sparrow U/P X

Junco hyemalis Slate-colored Junco C/W X X
Spizella passerina Chipping Sparrow C/P X

*S. pusilla Field Sparrow C/P X
Zonotrichia albicollis White-throated Sparrow C/W X X

*Passerella iliaca Fox Sparrow 01N X
N elospiza georgiana Swamp Sparrow U/W X
N. melodia Song Sparrow C/P X X X
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TABLE 5

MAMMALS

The following list includes those mammals that could occur in the Clark

Hill Project Area. Many of the species listed have localized colonies

within the Piedmont Region of Georgia. Therefore, the indicated occurrence

does not necessarily mean that the organism would be found in the entire

area.

OCCURRENCE:

C - Common (generally abundant throughout the basin, occurring in many

localities)

0 - Occasional (occurs at several localities in small numbers)

R - Rare (highly localized, or restricted in range)

S - Seasonal (migratory, found during warmer months of the year)
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APPENDIX C

WATER OUALITY CRITERIA FOR GEORGIA AND SOUTH CAROLINA



TABLE 1

WATER QUALITY CRITERIA

GEORGIA AND SOUTH CAROLINA

GENERAL CRITERIA FOR ALL WATERS

Georgia South Carolina

1. All waters shall be free from 1. The waters of the State
materials associated with muni- shall be free at all times
cipal or domestic sewage, indus- from substances attribu-
trial waste, or any other waste table to sewage, industrial
which will settle to form sludge waste or other waste that
deposits that become putrescent, will settle to form sludge
unsightly, or otherwise objec- deposits that are unsight-

ly, putrescent, or odorous
to such a degree as to

create a nuisance or that
interferes directly or
indirectly with water uses.

2. All waters shall be free from oil, 2. The waters of the State
scum and floating debris associated shall be free at all times
with municipal or domestic sewage, from floating debris, oil,
industrial waste or other discharges grease, scum, and other
in amounts sufficient to be unsightly floating materials
or to interfere with legitimate uses. attributable to sewage,

industrial waste, or other
waste in amounts sufficient

to be unsightly to such a
degree as to create a

nuisance or that interfere
directly or indirectly with

water uses.

3. All waters shall be free from material 3. The waters of the State
related to municipal, industrial or shall be free from
other discharges which produce materials attributable to
turbidity, color, odor, or other sewage, industrial waste or
objectionable conditions which inter- other wastes which produce
fere with legitimate water uses. taste, odor, or change the

existing color or other
physical and chemical

conditions in the receiving
stream to such a degree as
to create a nuisance, or
that interfere directly or
indirectly with water uses.

C-I
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TABLE 1 (Cont'd)

Georgia South Carolina

4. All waters shall be free from 4. The waters of the State

corrosive, acidic, and caustic shall be free from high
substances discharged from muni- temperature, toxic, corro-
cipalities, industries, or other sive, or other deleterious
sources in amounts, concentrations, substances attributable to
or combinations which are harmful sewage, industrial waste
to humans, animals, or aquatic life. or other waste in concen-

trations or combinations
which interfere directly
or indirectly with water
uses, or which are harmful
to plant, human, or

aquatic life.

5. The maximum permissible concen-
trations of radio nuclides in
the waters of the State must con-
form to the limits which are
cited in Chapter 270-5-20,
"Control of Radioactive
Materials," of the Rules and
Regulations of the Georgia
Department of Public Health.
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TABLE 2

WATER QUALITY CRITERIA
GEORGIA AND SOUTH CAROLINA

SPECIFIC CRITERIA FOR RECREATIONAL AND DIRECT CONTACT WATERS

Georgia (Recreational) South Carolina (Direct Contact)

1.The fecal coliform level -is not 1. Fecal coliform not to exceed
to exceed a geometric mean of a geometric mean of 200/100
200/100 ml based on at least ml nor shall more than 10
four samples taken during a 30- percent of the total samples
day period. Should natural fecal during any 30-day period
coliform levels exceed 200/100 ml exceed 400/100 ml.
(geometric mean) occasionally,
then the allowable geomet-ric mean
fecal coliform level shall not
exceed 300/100 ml in lakes and
reservoirs and 500/100 ml in free
flowing freshwater streams.

2. pH is to be within the ratige of 2. pH in the range between 6.0
6.0-8.5. and 8.0.

3. Dissolved oxygen must have a daily 3. Dissolved oxygen must not be
average of 6.0 mg/l and be no less less than 5 mg/l.
than 5.0 mg/l at all times for
waters designated as trout streams
(the reach 10 miles below Hartwell
Dam). A daily average of 5.0 mg/I
must be maintained at all times for
waters supporting warmwater species
of fish.

4.

4. Toxic wastes and other deleterious 4. Amounts of toxic wastes,
materials cannot occur in concentra- deleterious substances,

9tions that would harm man, fish and colored or other wastes
game, or other beneficial aquatic life, shall not exceed limitations

set forth in the latest
regulations established pur-
suant to Section 1412 Public
Service Act amended by Safe
Drinking Water Act (Public
Law 93-523) and related
regulations applicable to
public water systems.

c-3

. . .. .



TABLE 2 (Cont'd)

Georgia (Recreational)

5. Temperature is not to exceed 90"F. 5. Waters shall not exceed a
At no time is the temperature of temperature of 90" F (32c)
more than 5"F above intake tempera- at any time after adequate
ture. In streams designated as mixing of heated and normal
secondary (put-and-take) trout and waters as a result of heated
smallmouth bass waters, a 2*F maxi- liquids; nor shall the water
mum elevation of stream temperature temperature after passing
above natural stream temperature may through an adequate zone for
be permitted. mixing be more than 18"F

(IOC) greater than that of
water unaffected by the

heated discharge.

6. Phosphorous within lakes,

ponds, and impoundments is

not to exceed a monthly
average of 0.05 mg/l TOT-P

in the epilimnion.
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APPENDIX D

RECREATION AREAS OF CLARKS HILL LAKE

I. Public Use Areas. Increasing population in the area within 50

miles of Clarks Hill Lake plus the opening of Interstate Highway 20
provides a direct link between Columbia, South Carolina, and Atlanta,

Georgia, indicates an increase in visitation to the project. It is
anticipated that an increase of 5-15 percent may be expected annually
for the next several years. Designated public use areas are briefly

described below. Unless otherwise indicated, each is operated by the
Corps of Engineers.

a. Below Dam, South Carolina, Site No. 1.

(1) This 29-acre area is located on the east bank of the Savannah
River immediately below Clarks Hill Dam. The area was developed to
provide bank fishing at the tailrace and boating access to the river.

A fishing platform is constructed alongside the tailrace. Access and

circulation roads are paved. The area offers good downstream viewing
of the dam. Picnicking and parking facilities are provided. The power
house and switchyard are adjacent to the area.

(2) Visitation for 1980 was recorded as 60,893.

b. Clarks Hill Recreation Area, Site No. 4.

(1) This 32-acre area is located approximately .7 mile from the

eastern end of the dam. Entrance is from U.S. Highway 221 and paved
access and circulation roads serve the area. Development includes
picnic facilities, picnic shelter, a waterborne* comfort station, and a
boat ramp. The area is extensively used for swimming and waterskiing.

The area provides boat access to excellent fishing areas and is well

used year round.

(2) Visitation for 1980 was recorded as 89,469.

c. Scotts Ferry Site No. 5.

(I) This 112-acre area is located approximately 2 1/2 miles up the
Savannah River from the dam. A paved access road enters the area from

U.S. Highway 221. Present development includes a paved launching ramp,
parking lot, and picnic facilities. A natural beach behind a

protective point is quite popular.

(2) Visitation for 1980 was recorded as 28,245.

*The term "waterborne" applies to any facility that uses water for

plumbing purposes.
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. d. Modoc Tent and Trailer Camp, Site No. 6.

(1) This 119-acre area is developed for camping, but also provides
a small picnic area and a launching ramp. The area is located approxi-
mately 5 1/2 miles up the Savannah River from the dam. Access to the
area is from U.S. Highway 221 by paved road. Development includes 50
camp pads, each with table, grill, trash receptacle, a wet garbage pit,
and pit latrine. A central shower washhouse and trailer dump station
are located on the access road. Approximately two-thirds of the circu-

lation roads are paved. The westernmost tip of the main peninsula is
experiencing severe erosion from wave action. The area is popular for
bank fishing.

(2) Visitation for 1980 was recorded as 46,423.

e. Modoc, Site No. 7.

(1) This 96-acre area is located approximately 6 miles up the
Savannah River from the dam. Road access is by a State secondary road
intersecting with U.S. Highway 221 in the community of Modoc. The area
provides a launching ramp and picnic facilities and was originally
developed as a concession area. Because of wind and wave problems,

. boat storage docks were severely damaged and the marina operation was
forced into bankruptcy. The area has potential for expansion, provided
visitation increases sufficiently to justify the investment. The area
is popular for bank fishing and provides boat access to good fishing
waters.

(2) Visitation in 1980 is recorded as 27,197.

f. Hamilton Branch State Park, Site No. 8.

(1) This 713-acre area was being developed under the "712" program
and includes 200 camp pads with water, electricity, tables, grills,
garbage pits, trash receptacles, and pit latrines. Additional facili-
ties include four shower washhouses, two comfort stations, picnic
areas, two launching ramps, two trailer dump stations, and paved access
and circulation roads. The area is located approximately 8 miles up
the Savannah River from the dam. Access is via U.S. Highway 221. The
park offers room for expansion of all facilities and could accommodate

cabins. However, it is operated in conjunction with Baker Creek and
Hickory Knob Parks, and it is expected that it will be utilized
primarily for camping.

(2) Operating agency is South Carolina Department of Parks,
Recreation, and Tourism.

(3) Visitation for 1980 is recorded as 123,002.
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g. Parksville Wayside, Site No. 9.

(1) This 59-acre area is located approximately 9-12 miles up the
Savannah River from the dam. Access to the area is by a State
secondary road which intersects with U.S. Highway 221 at Parksville.
The area contains eight camp pads with tables, grills, garbage pits,
and trash receptacles. There are four pit latrines to serve the camp
area, and a drinking fountain is centrally located in the camp area.
There is a waterborne comfort station located near the picnic areas. A

paved launching ramp provides boat access to excellent fishing waters
nearby. Access and circulation roads are paved and there is adequate
parking adjacent to the ramp and a picnic shelter. It is a popular
fishing area and is extensively used for swimming during the warmer
period of the year. An area across a cove and fronting on Highway 221
has been outgranted to McCormick County and developed as a picnic area.

The county has provided a picnic shelter, tables, and paved parking.
Future plans include waterborne restroom facilities and a pedestrian
causeway to a nearby island on which an observation platform is to be
built.

(2) Recorded visitation for 1980 was 101,572.

h. Dordon Creek West, Site No. 11.

(1) This area is located approximately 11 miles up Savannah River
from the dam. Access is by a paved secondary State road that
intersects with U.S. Highway 221, approximately 3 1/2 miles north of
Parksville. The area contains a paved launching ramp and parking area,
picnic area, well with hand pump, and pit latrines. The area is a

popular access point for fishing, and expansion is recommended by
enlarging the picnic area.

(2) Visitation for 1980 was recorded at 29,527.

i. Clarks Hill Marina (Fishing Village), Site No. 13.

(1) This 50-acre concession area is located approximately 13 1/2

miles up Savannah River from the dam. Access is provided by a paved
State secondary road which intersects with U.S. Highway 221, at Plum
Branch. Complete marina services are provided including open and
covered boat storage, repair shops, motor repairs, fishing tackle and
bait sales, short order snack bar, restaurant, fuel sales, rental
cottages, transient trailer sites, camping area, boat and motor
rentals, fishing dock, and miscellaneous services. A public launching

ramp is available.

(2) This area is operated by Clarks Hill Marina, Inc., Plum

Branch, South Carolina.
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(3) Visitation for 1980 was recorded as 111,161.

j. Haw Creek Tent and Trailer Camp, Site No. 16.

(1) This 86-acre area is located approximately 15 1/2 miles up
Savannah River from the dam. The facilities provided include 28 camp
pads, each with table, garbage pit, grill, trash receptacle, and pit
latrines and a waterborne shower washhouse building. Other development
includes unpaved access and circulation roads, a well with hand pump,
and a paved launching ramp. It is well suited as a camping area and
there is room for expansion.

.. (2) Visitation for 1980 was recorded as 30,913.

k. Chamberlain Ferry, South Carolina, Site No. 17.

(1) This 69-acre area is located approximately 16 1/2 miles up the
Savannah River from the dam. Development includes a paved launching
ramp, picnic facilities, and a well with hand pump. Access road is
unpaved. This area provides boating access to excellent fishing waters
and is heavily used during the fishing season.

(2) Visitation for 1980 was recorded as 8,888.

1. Baker Creek State Park, Site No. 18.

(1) This area containing 1,271 acres is located up the South
Carolina Little River 18 miles from the dam. Development includes
camping areas, picnic facilities, boat ramps, beach house with swimming
beach, a tackle shop for sale of bait, tackle, and refreshments, and a
Welcome Center located in the area formerly designated as Site 119,
McCormick. Access to the main portion of the park is from U.S. Highway
378. Paved access and circulation roads serve the area. The Welcome
Center is located on U.S. Highway 378 at Little River. A water and
electrical system serve the campsites and picnic areas. There is room
in the area for considerable expansion and enlargement of facilities.

*i (2) The area is managed by the South Carolina Department of Parks,
Recreation, and Tourism.

(3) Visitation for 1980 was recorded as 84,018.

m. LeRoys Ferry, Site No. 22.

(1) This 92-acre area is located aproximately 27 miles up Savannah
River from the dam. Access is provided from a State secondary road
which intersects with State Highway 81 at the community of Willington.

". Development within the area consists of a paved access road, paved
circulation roads, a paved launching ramp, picnic facilities, a vault
latrine, and 10 campsites.
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(2) Visitation for 1980 was recorded as 13,696.

n. Corley, Site No. 24.

(1) This 9-acre area is locatod up the South Carolina Little River
approximately 18 miles from the dam. It is situated directly opposite
Baker Creek State Park. Access is by an unpaved road from U.S. Highway
378. The area has been developed only for picnicking and is lightly
used. Since the development of Baker Creek State Park, it generally is
used only as overflow for picnicking facilities and for bank fishing.

(2) Visitation for 1980 was recorded as 1,895.

o. Savannah Wayside. Site No. 28 (known as McCormick in Master
Plan).

(1) This 79-acre area is located approximately 19 miles up
Savannah River from the dam and is at the Highway 378 crossing of the
river. Access is by paved road from Highway 378. Development includes
a picnic area with picnic shelter, a well with hand pump, and a paved
boat launching ramp. The circulation road to the launching ramp is not
paved. The area is popular as an access point for fishing both by bank
and by boat. This area is situated directly opposite Elijah Clark
State Park and serves as an overflow picnic area for that facility.

(2) Visitation for 1980 was recorded as 38,571.

p. Hickory Knob State Park, Site No. 30.

(1) This area contains 1,204 acres and is located approximately 22
miles up Savannah River from the dam. The area is operated by the
State of South Carolina Department of Parks, Recreation, and Tourism.
The area is developed as a resort park with a lodge containing dining
facilities, conference facilities, motel-type rooms, duplex rental
cabins, picnic areas, playgrounds, stables, a show barn for horse and
dog shows, launching ramp, and boat dock facilities. The area is
served by central water and sewage disposal systems. Additional
development includes lighted tennis courts, equestrian areas, a
personnel barracks for employees, and a camping area. Access is via
South Carolina State Highway 6 by paved road. Access and circulation
roads are paved.

(2) Visitation for 1980 was recorded as 205,282.

q. Mt. Carmel, Site No. 32.

(1) This area contains 151 acres and is located approximately 30
miles up Savannah River from the dam. Development includes 12 camp-
sites with table, grill, garbage pit, trash receptacles, and pit
latrines. Access is via state secondary paved road from Mt. Carmel. A
paved launching ramp and picnic facility is included in the area.
Water is suplied by a well with a hand pump. Additional development
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under construction is installation of an electric pump, and shower
washhouses. This area is heavily used throughout the year especially
during spring and winter fishing.

(2) Visitation for 1980 was recorded as 69,399.

r. Mt. Pleasant, Site No. 33.

(1) This area contains 33 acres and is located approximately 33
miles up Savannah River from the dam. The area serves primarily as a
fishing access point and development includes a paved boat ramp, picnic
facilities, and restrooms. Access is by paved state secondary road
intersecting with the road to the Mt. Carmel area.

(2) Visitation for 1980 was recorded as 22,957.

s. Calhoun Falls Park, Site No. 35.

(1) This 60-acre area is located approximately 35 miles up
Savannah River from the dam. The area is leased to the City of Calhoun
Falls, South Carolina. Access is by paved State secondary road
intersecting with State Highway 7. Development thus far has all been
provided by the Corps of Engineers and includes picnic facilities, a
well with hand pump, restrooms, and a paved launching ramp.

(2) Visitation for 1980 was recorded as 20,254.

* t. Morrahs, Site No. 36.

(1) This area contains 45 acres and is located approximately 34
miles up Savannah River from the dam on a peninsula between Savannah
River and Broad River. Access is provided by a paved State secondary
road which intersects with Georgia State Highway 72, the Elberton-
Calhoun Falls Highway. A secondary road also connects this road with
Georgia Highway 79, the Lincolnton-Elberton Road. Development in the
area consists of paved access and circulation roads, paved parking
areas, picnic facilities, and a paved launching ramp. The area is
utilized primarily as a fishing access point and is located approxi-
mately I mile from Bobby Brown State Park.

(2) Visitation for 1980 was recorded as 25,644.

u. Bobby Brown State Park, Site No. 37.

(1) This irea contains 704 acres and is located approximately 33
miles up Savannah River from the dam at the confluence of Savannah
River and Broad River. Development includes campgrounds with water-
borne shower washhouses, picnic areas, a boat ramp, swimming pool,
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playgrounds, picnic shelters, nature trail, refreshment sales center,

and rental boats. Areas are designed for group camping, but are not
developed. The steepness of the terrain limits development in certain
portions of the area to that which can be placed on high land and is not

water based. Access is by State secondary road.

(2) The area is operated by Georgia Department of Natural
Resources, Division of State Parks.

(3) Visitation for 1980 was recorded as 78,057.

v. Broad River Tent and Trailer Camp, Site No. 40.

(I) This area contains 31 acres and is located up the Broad River

approximately 35 miles from the dam. Development includes 13 campsites
with picnic table, grill, garbage pit, trash receptacle, pit latrine,

paved access and circulation roads, a two-lane boat launching ramp, a
well with a hand pump, and a paved parking area. Access is from Georgia

State Highway 79.

(2) Visitation for 1980 was recorded as 78,739.

w. Pistol Creek, Site No. 42.

(1) This 174-acre area is located approximately 32 miles up

Savannah River at Pistol Creek. Access is by an unpaved road intersect-
ing with Georgia Highway 79. Development consists of a picnic area and

a paved boat launching ramp. The area provides adequate room for
enlargement of the picnic facilities and/or development for camping.

(2) Visitation for 1980 was recorded as 15,337.

x. Gill Point, Site No. 44.

(1) This 19-acre area is loated up Pistol Creek approximately 32

miles from the dam. Facilities include a boat launching ramp,
restrooms, and a picnic area. The area provides boating access for
visitors and for owners of cottage lots in the Pistol Creek Subdivision.

Access is by a paved road intersecting with Georgia Highway 79 at Rhodes
Store.

(2) Visitation for 1980 was recorded as 45,303.

aa. Graball, Site No. 47.

(1) This area contains 54 acres and is located approximately 31
miles up Savannah River from the dam. Development consists of a small
picnic area. Access is by an unpaved road beginning at the end of
Georgia Highway 44 which also provides access to Hesters Ferry (Site
No. 48).
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(2) Visitation for 1980 was recorded as 521.

bb. Hesters Ferry, Site No. 48.

* (1) This area contains 213 acres and is located approximately 28
miles up Savannah River from the dam. Development to date includes 26
individual campsites, each with picnic table, grill, trash can, garbage

." pit, pit latrine, a picnic area, a well with a hand pump, and a boat
ramp. Access is by an unpaved road beginning at the end of Georgia
Highway 44.

(2) Visitation for 1980 was recorded as 19,611.

cc. Fishing Creek Ramp, Site No. 52.

(1) This area contains 44 acres and is located up Fishing Creek
• approximately 28 miles from the dam. Facilities include a paved

launching ramp and restrooms. The area provides boating access to
excellent fishing waters in the Fishing Creek area. Access is provided
by an unpaved road intersecting with Georgia Highway 79.

(2) Visitation for 1980 was recorded as 4,346.

dd. Murry Creek Park, Site No. 54.

(1) This area contains 631 acres and is located approximately 24
miles up Savannah River from the dam. Existing facilities include a
picnic area, a camp area, restrooms, and a paved boat ramp. Also
contained within the area is an operational airstrip used by the
Resource Management Section in mosquito control operations. Access is
provided by an unpaved road intersecting with Georgia Highway 79. The
area was designated for development under the "712" Program as a State
park. Presently, the area serves as a free camping area with 10 sites.

(2) Visitation for 1980 was recorded as 13,043.

". ee. Murry Creek Tent and Trailer Camp, Site No. 55.

(I) This area contains 47 acres and is located approximately 23
miles up Savannah River from the dam. Development includes 17 camp-
sites, each with a picnic table, grill, pit latrine, garbage pit, a
trash can, a well with a hand pump, and a paved launching ramp. Access
is from a paved road intersecting with both Georgia Highway 79 and
U.S. Highway 378.

(2) Visitation for 1980 was recorded as 21,798.

ff. Elijah Clark State Park, Site No. 56.

D-8

:-. ... .- . '. '-.. '-'-... 4 -. ... . . . .



-. - - '. - t X -: -= ' : . . . .... .L
(I) This area contains 467 acres and is located approximately 19

miles up Savannah River from the dam. Development includes camping
areas, rental cottages and mobile homes, picnic areas, playgrounds, a
beach, museum, refreshment sales, rental boats, miniature golf,

assembly building, and picnic shelters. The area is heavily utilized.
. Development of other State parks in the nearby region has relieved a

great deal of the pressure from this park. Access is from a paved road

intersecting with U.S. Highway 378 at Savannah River.

(2) The park is operated by the Georgia Department of Natural
Resources, Division of Parks and Historic Sites.

(3) Visitation for 1980 was recorded as 184,018.

gg. Parkway, Site No. 57.

(1) This area contains 34 acres and is located approximately 19
miles up Savannah River form the dam. The area has two access entries
from U.S. Highway 378 and provides picnic facilities, a picnic shelter,
restrooms, and a paved launching ramp. The area is popular as a fish-
ing access point and serves as an overflow area for Elijah Clark State
Park.

(2) Visitation for 1980 was recorded as 15,974.

hh. Lincolnton, Site No. 59.

(1) This 87-acre area is located approximately 18 miles up

Savannah River and Soap creek from the dam. Development includes
picnic facilities, restrooms, and a paved boat ramp. Entry into the
area is from U.S. Highway 378.

(2) Visitation for 1980 was recorded as 28,914.

ii. Soap Creek Lodge, Site No. 60.

(1) This concession area operated by Mr. Toye E. Hill contains 32
acres and is located approximately 17 1/2 miles up Savannah River and
Soap Creek from the dam. Facilities include open and covered boat

storage, fuel sales, rental boats and motors, tackle and bait sales,

short order restaurant, rental cottages, transient trailer sites,
camping area, fishing dock, a public ramp, and miscellaneous services.
The location of the concession above a low bridge on Soap Creek at the
crossing of Georgia Highway 220 has handicapped the use of the area by
large boatowners.

(2) Visitation for 1980 was recorded as 92,867.

jj. Chamberlains Ferry, Georgia, Site No. 63.
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(I) This area contains 14 acres and is located approximately 15
miles up Savannah River from the dam. Development in the area includes
picnic facilities, restrooms, a well with hand pump, and a boat ramp.
Access is by a paved road intersecting with Georgia Highway 220. The
area serves primarily as a fishing access point for nearby waters and
is used locally for swimming.

(2) Visitation for 1980 was recorded as 8,888.

kk. Bussey Point, Site 71.

(1) This area contains 2,386 acres and is designated as a
wilderness area. It is located at the confluence of the Savannah River
and Georgia Little River. Minimum access is provided with unpaved
roads throughout the area which are closed during the period from
31 May to I September. A camp area with 10 individual sites, each with
a picnic table, pit latrine, and trash receptacle, is located on the
river on a prominent point. A picnic area with an Adirondack shelter
and picnic tables is located slightly further upstream on another
point. These areas are accessible to the public only by water. The
area is used extensively for hunting during the regular hunting season
and hopefully will be used for hiking, nature study, and general
enjoyment of a large untouched area by the visiting public. While the
timber growth is not virgin, it is large second growth and has been
untouched since the acquisition of the property by the Corps of
Engineers. Such an area is unique in this vicinity. Access to the
area is provided by a county road, partially paved, from the community
of Double Branches. The area is approximately 4 miles up Savannah
River from the dam. The Corps, Georgia Department of Natural
Resources, Georgia Wild Turkey Federation, and National Wild Turkey
Federation cooperate in managing the area for wild turkey restoratLion.

(2) Visitation for 1980 was recorded as 5,040.

11. Mosley Creek, Site No. 72.

(I) This area contains 137 acres and is located approximately 7
miles up Savannah River and Little River, Georgia, from the dam.
Development includes a camping area with 15 individual campsites, each

equipped with a picnic table, grill, trash receptacle, garbage pit, pit
latrine, a well with hand pump, picnic area, and a paved boat ramp.
Access is provided by an unpaved road from Double Branches Community.

(2) Visitation for 1980 was reported as 16,783.

mm. Double Branches, Site No. 73.

(1) This area contains 10 acres and is located up the Georgia
Little River and Cherokee River approximately 9 miles from the dam.
The area is used primarily as an access point to fishing waters by
adjacent cottage lot owners and the visiting public. Development

includes only a paved boat ramp and unpaved access road.
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(2) Visitation for 1980 was reported as 19,566.

nn. 220, Site No. 74.

(1) The area contains 18 acres and is located up the Georgia
Little River and Cherokee Creek approximately 10 miles from the dam.
Access is provided by a paved unnumbered road leading from Georgia 47
to the Double Branches Community. The area provides an access point
for bank fishing. Development consists only of pit latrines and trash
receptacles.

(2) No estimates of visitation are made.

oo. Lincoln County Wayside, Site No. 76.

(1) This area is outgranted to the Georgia Department of Trans-
portation and contains 68 acres, located up the Georgia Little River
approximately 9 miles from the dam. Access 4s off Georgia Highway 47
at Prices Bridge. Development includes pi,.nic areas, restrooms, and a
paved boat ramp. The area is extensively used as an access area to
fishing waters by boat and for bank fishing.

(2) The area is operated by the Georgia Department of Trans-
portation, Highway Department.

(3) Visitation for 1980 was reported as 49,926.

pp. Leathersville, Site No. 78.

(1) The area contains 23 acres and is located up the Georgia
Little River approximately 11 miles from the dam. Development includes
picnic facilities, a well with hand pump, and a paved boat ramp. The
area is well used as an access point for fishing in nearby waters and
for seasonal hunting. Access is provided by an unpaved road intersect-
ing wiLh Georgia Highway 220.

(2) Visitation for 1980 was reported as 17,699.

qq. Grays Creek, Site No. 79.

(1) This area contains 130 acres and is located approximately 11
miles up Savannah River and Little River, Georgia, from the dam. It is
located directly across Grays Creek from Site 78, Leathersville.
Development to date is a paved boat ramp and restrooms. Principal
access is by a paved road and an unpaved section from the community of
Woodlawn on Georgia Highway 220. The area is used to provide access to
fishing waters and to hunting areas nearby.

(2) Visitation for 1980 was reported as 7,220.
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rr. Clay Hill Tent and Trailer Camp, Site No. 81.

(1) This area contains 65 acres and is located approximately 13
-* miles up Savannah River and Little River, Georgia, from the dam.

Access is provided by a paved road from the community of Amity. The
area is developed for camping and contains 19 individual campsites,
each with picnic table, grill, trash receptacle, garbage pit, pit

latrine, a paved boat ramp, a well with hand pump, and paved access
road.

(2) Visitation for 1980 was reported as 42,212.

ss. Amity, Site No. 84.

(1) This area contains 103 acres and is located up the Georgia
Little River approximately 15 miles from the dam. The unpaved access
road intersects with a paved road which in turn intersects with Georgia

"- Highway 43 near Raysville Bridge. Development includes a picnic area,

ft restrooms, and a paved launching ramp.

(2) Visitation for 1980 was reported as 11,054.

tt. Smith Mill, Site No. 85.

(I) This area which has been enlarged to contain 333 acres is
outgranted to Wilkes County, Georgia, and is operated as Holiday
Shores. It is located up the Georgia Little River approximately 18
miles at Kemp Creek. Development to date, by the Corps of Engineers,
consists of a picnic area, a paved launching ramp, well with hand pump,
and restrooms. Additional development by the County includes camping
areas and additional restrooms. An extensive development plan has been
approved and programmed by the County to include camping areas, picnic
facilities, and rental cottages. Principal access is provided by a
paved county highway intersecting with an unnumbered county road near

, Prices Chapel.

(2) The area is operated by Wilkes County, Georgia.

(3) Visitation for 1980 was reported as 2,599.

'- uu. Big Hart Park, Site No. 87.

(1) This area contains 451 acres and is located up the Georgia
"" Little River and Hart Creek approximately 17 miles from the dam.

Access is provided by a paved county road intersecting with U.S. High-
way 78. Three types of development are within the area. First is a
picnic area with a well and a paved launching ramp. An adjacent

peninsula is developed for camping with 15 individual campsites, each
with picnic table, grill, trash receptacle, pit latrine, and garbage
pit. A second well with hand pump serves this area. The third area
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is a group camping area with accommodations for 16 tent groups, vault

latrine, well with hand pump, an activity field, nature trail, and
gated access road. The area provides adequate room for enlarging all
facilities. The area is adjacent to the managed hunt area outgranted
to the Georgia Department of Natural Resources, Division of Game and

Fish and attracts large numbers of hunters during hunting season.

(2) Visitation for 1980 was reported as 67,183.

vv. Raysville Bridge, Site No. 88.

(1) This area contains 101 acres and is located up the Georgia
Little River approximately 15 miles from the dam, at the crossing of
Georgia Highway 43. Two forms of development are included in the area

and are separted by a wooded portion of the tract. A picnic area with
a paved access road entering from Georgia Highway 43, with a paved boat

ramp is located nearest the bridge. A paved access road from the

highway leads into a camping area containing 28 individual campsites,

each with a picnic table, grill, pit privy, trash receptacle, and

garbage pit. A well with hand pump serves this area.

(2) Visitation for 1980 was reported as 44,479.

ww. Raysville Marina, Site No. 89.

This area contains 25 acres and is located up the Georgia Little

River approximately 15 1/2 miles at the crossing of Georgia Highway 43.

Access is provided by an unpaved road from Georgia Highway 43.
Facilities thus far include rental docks, fueling dock, bait and tackle

sales shack, a public launching ramp, and picnic areas. The site is
ideally located to provide services to fishermen, campers in the

Raysville Tent and Trailer Area, users of the picnic facilities, and

boaters.

(2) The area is operated by Charles and Miriam Clark.

(3) Visitation for 1980 was reported as 25,648.

xx. Germany Creek, West, Site No. 90.

(1) This area contains 12 acres and is located up the Georgia

Little River and Germany Creek approximately 15 miles from the dam.

This is an access point and contains picnic facilities and an unpaved

launching ramp.

(2) Visitation for 1980 was reported as 51,785.

yy. Winfield Tent and Trailer Camp, Site No. 93.
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(1) This area contains 99 acres and is located up the Georgia
Little River approximately 12 miles from the dam. The area is
developed for camping with 22 individual campsites, each consisting of
a picnic table, pit latrine, grill, trash receptacle, wet garbage pit,
a well with hand pump, and a paved boat ramp. Access is provided at
the end of a paved road intersecting with an unnumbered county road at
the community of Winfield.

(2) Visitation for 1980 was reported as 50,602.

zz. Mistletoe State Park, Site No. 94.

(I) This area contains 2,032 acres and is located up the Georgia
Little River and Cliatt Creek approximately 10 miles from the dam.
Development occupies less than 1/2 of the area and includes camping
areas, picnic areas, a beach, beach house, a tackle shop, playgrounds,
rental cottages, group shelters, boat ramps, nature trails, and wild-
life viewing areas. Access is by paved road leading from the community
of Winfield. Since its development, this area has rapidly increased in
visitation and now is the second most heavily used State park on the
lake. Paved circulation roads serve the area and a central water and
sewage disposal system are provided.

- (2) The area is operated by the Georgia Department of Natural

Resources, Division of Parks and Historic Sites.

(3) Visitation for 1980 was reported as 207,509.

aaa. Little River Sportsman's Camp, Site No. 95.

() This concession area contains 86 acres and is located up the

Georgia Little River at Prices Bridge approximately 8 miles from the
dam. Complete marina service is provided, including open and covered
boat storage, a boat storage building with service to and from the
water, fuel sales, boat and motor rentals, bait and tackle sales, short
order snack restaurant, rental cottages, transient trailer sites,
campsites, public ramp, and miscellaneous services. The area is
heavily used. It is an extremely popular area as an access point for
fishing trips. Guide service is available if requested. Access is by

a paved road from the community of Leah.

'- (2) This area is operated by Little River Marina, Inc., with

- Thomas and Rosenell Shaw as owners and managers.

.' (3) Visitation for 1980 was reported as 163,517.

bbb. Columbia County Wayside, Site No. 96.
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S(I) Ti is 7-acre area is located up the Georgia Little River at
Ragesville Bridge approximately 8 miles from the dam. The area is
outgranted to the Georgia Department of Transportation and contains
picnic facilities and restrooms. The area is popular with fishermen,
picnickers, and swimmers. Access is from Georgia Highway 47.

(2) The area is operated by the Georgia Department of Transporta-
tion Highway Department.

(3) Visitation for 1980 was reported as 12,867.

ccc. Ridge Road Picnic Area, Site No. 97.

(I) This area contains 46 acres and is located approximately 4
miles up Savannah River from the dam. Development includes picnic
facilities, restrooms, drinking water, and a boat ramp. The visitation
is high throughout the summer months and the boat ramp is open to the
public during the summer. Access is by a paved road intersecting with
Georgia Highway 104 at the community of Leah.

(2) Visitation for 1980 was reported as 10,278.

ddd. Ridge Road Tent and Trailer Area, Site No. 98.

(1) This area contains 59 acres and is located approximately 4
miles up Savannah River from the dam adjacent to the Ridge Road Picnic
Area. Development includes 50 individual campsites, each with picnic
table, grill, trash receptacle, garbage pit, pit privy, a shower
washhouse, trailer dumping station, paved access and circulation roads,
and a supplementary well with hand pump. Access is provided by a paved
road intersecting with Georgia Highway 104 at Leah.

(2) Visitation for 1980 was reported as 28,986.

eee. Keg Creek, Site No. 100.

(1) This area contains 20 acres and is located up Keg Creek at the
crossing of Georgia Highway 104 approximately 6 miles from the dam.
Facilities provided include a paved boat launching ramp, picnic area,
and restrooms. The area around the bridge is extensively used for bank
fishing, and for fishing from boats at night.

(2) Visitation for 1980 was reported as 27,506.

fff. Wildwood Park, Site No. 101.

(1) This area contains 991 acres and is located up Keg Creek
approximately 5 miles from the dam. Facilities include camping and
picnic areas, picnic shelters, comfort stations, a beach, beach house,
refreshment stand, and a boat launching ramp. Access is by paved road
from Georgia Highway 104.
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(2) The area is operated by Columbia County, Georgia, under sub-
lease from the Georgia Department of Natural Resources, Division of
Parks and Historic Sites.

(3) Visitation for 1980 was reported as 109,222.

ggg. Petersburg Tent and Trailer Camp, Site No. 102.

* (I) This area contains 50 acres and is located approximately 3
, miles up Savannah River and Keg Creek from the dam. Development

includes 220 campsites, each with picnic table, grill, trash
receptacle, garbage pit, pit privy, a well with hand pump, and A boat
ramp. Access is by an unpaved road intersecting with U.S. Highway 221.

(2) Visitation for 1980 was reported as 40,135.

hhh. Old Petersburg Road, Site No. 103.

(I) This area contains 2,226 acres and is located approximatley 3
miles ip Savannah River from the dam and is adjacent to Site 102.
Prese t development includes a picnic area with tables, picnic

facilities, and restrooms.

(2) Visitation for 1980 was reported as 3,949.

iii. Lake Springs Marina, Site No. 104.

' (1) This area is known commercially as Tradewinds and contains 180
acres. It is located approximately two miles up Savannah River from
the dam. Development includes construction of roads, a fuel dock, and
storage docks. Construction is actively underway and is following an
approved development plan. Ultimate development would include fuel,
snack, bait, and tackle sales, resort-type lodge, restaurant, cottages,
transient trailer sites, campsites, an organized group camp, complete
marina services, and other related services. Access is by paved road

intersecting with U.S. Highway 221.

(2) The area is operated by Tradewinds Marina and Yachts Clubs,
Inc.

(3) Visitation of 1980 was reported as 91,570.

jjj. Lake Springs, Site No. 105.

(1) The area contains 445 acres and is located approximately two

miles up Savannah River from the dam. Facilities include picnic areas,
restrooms, an overlook, nature trail, and circulation roads. Water is
provided by a well with hand pump. Access is by paved road from U.S.
Highway 221. Recommended future development includes enlarging the

picnic facilities, installing a well with electric pump, constructing

comfort stations, and paying circulation roads.

D-16
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(2) V'sitation for 1980 was reported as 107,399.

kkk. Clark Hill Recreation Area, Site No. 106.

(1) The area contains 121 acres and is located approximately two
miles up Savannah River from the dam. Facilities include a picnic
shelter, picnic tables, a waterborne comfort station, a paved access
road, and a vista overlooking the lake. Access is by paved road
intersecting with U.S. Highway 221.

(2) Visitation for 1980 was reported as 703.

111. West Dam Access, Site No. 107.

(1) The area contains 22 acres and is located approximately
3/4 mile from the dam. Development includes picnic facilities, rest-
rooms, drinking water, and a boat ramp. The area is heavily used.

(2) Visitation for 1980 was reported as 47,054.

mmm. Below Dam, Georgia, Site No. 108.

(1) The area contains 25 acres and is located on the Georgia bank
immediately adjacent to the tailrace. Development includes picnic
facilities, restrooms, and a boat ramp. The area provides bank fishing
along the river and is heavily used during the fishing season. Access
is by an unpaved road turning down river immediately at the western end
of the earth embankment.

(2) Visitation for 1980 was reported as 24,781.

nnn. East Dam Overlook.

(1) This area is located on the eastern bank of the lake adjacent
to the earth embankment and provides a vista for overlooking the dam.

(2) Visitation for 1980 was reported as 19,685.

ooo. West Dam Overlook.

(1) The area is adjacent to the earth embankment on the upstream
side of the dam. Facilities include grassed areas and restrooms. The
area is heavily used by swimmers and boaters and is an extremely
popular area for young people.

(20 Visitation for 1980 was reported as 152,635.

7
• . D-17

L."



w, +, -.. -,. , -,.. . -_ . -' .-. ;' * + . . - +..+.. . r - .-*. . _ * _ u- _ °~ r •.7r r_ v 2r -i fl v- r LJ .A ir I., +w * R

APPENDIX E

REFERENCES

* .. * c*-. .*"**.-
-- -t: + .* .'.***.~*

Sb- VV%%C--t*t-~



APPENDIX E

REFERENCES

Central Savannah River Area Planning and Development Commission, 1976.
Lincolnton/Lincoln County Master Development Plan and Program,
Georgia.

Cooley, et. al., 1974. Environmental Resource Inventory of the
Savannah River Basin.

Ettman, David R., 1976. A Report on Engangered and Threatened Plant
Species Which Occur in Georgia, Archeological Survey of Cobb and
Fulton Counties, Atlanta, GA.

Georgia Department of Community Development, 1974. Land Use and Major
Thoroughfare Plans, Columbia County, Georgia.

Georgia Department of Natural Resources, 1974. Environmental
Protection Division, Water Quality Investigation, Savannah River
Basin in Georgia.

Georgia State University for Georgia Department of Natural Resources,
1972. Georgia State Comprehensive Outdoor Recreation Plan.

Green, W. E., 1947. Effects of Water Impoundments on Tree Mortality
and Growth J. of Forestry 45:118-120.

Hall, T. F. and G. Smith, 1955. Effect of Flooding on Woody Plants,
West Sandy Dewatering Project, Kentucky Reservoir, J. of Forestry,
53:281-285.

Odom, Ron and Jerry McCollum. Outdoors in Georgia, September 1976.
Endangered Species Wildlife and P ants.

Patricl., R. J. Cairns, Jr., and S.S. Roback, 1966. An Ecosystematic
Study of the Fauna and Flora of the Savannah River. Proceedings of
Academy of Natural Science, Philadelphia.

Soil Conservation Service, September 1976. Endangered Animal Species
of South Carolina Iterim List, U.S. Department of Argiculture,
Columbia, S.C.

South Carolina Department of Parks, Recreation and Tourism, 1976.
State Comprehensive Recreation Plan.

United States List of Endangered Fauna, 1976. U.S. Department of the
Interior, Fish and Wildlife Service.

,%-

...............

. . . . . . . . . . . .

. ..



APPENDIX E

REFERENCES (CONTD)

U.S. Department of Commerce, 1975. Bureau of Economic Analysis,
Savannah River Economic Base Study Area.

Washington-Wilkes County Planning Commission, 1968. Land Use Plan

Wilkes County, Georgia.

Wood, et. al., 1973. Economic Benefits and Environmental Issues
Related to Channel Improvements on the Savannah River, Institute of
Community and Area Development, University of Georgia, Athens.

Yearger, L. E., 1949. Effect of Permanent Flooding in a River Bottom
Timber Area, Illinois National History Survey, Bul. 25.

E-2



APPENDIX F

PUBLIC VIEWS AND RESPONSES TO THE

DRAFT ENVIRONMENTAL IMPACT STATEMENT



United States Department of the Interior E-
OFFICE OF THE SECRETARY

Southeast Region / Suite 1412 IAtlanta, Ga. 30303
Richard B. Russell Federal Building

75 Spring Street, S. W

April 10, 1981

District Engineer,
Savannah District Corps of Engineers
P.O. Box 889
Savannah, Georgia 31402

Dear Sir:

We have reviewed the draft environmental statement for Operation and Main-
tenance, Clarks Hill Lake, Savannah River, Georgia and South Carolina, and
have the following comments.

General Comments

The draft document is generally adequate in addressing impacts of operation
II on fish and wildlife resources. However, there are some points that need

to be briefly, but specifically, addressed.

Specific Comments

Page 34, paragraph 4.58

.. IAlliqators should be recognized as present in Clarks Hill Lake.

* Page 39, paragraph 5.04

*The discussion of dissolved oxygen concentrations in the tailwaters should be
expanded to indicate the average number of days per year that the concentra-

3 tions fell below 2.0 and 1.0, respectively. We also recommend that this para-
graph indicate the state water quality classification for this segment of the
river, and the dissolved oxygen concentration criteria for that classification.

Page 41, paragraphs 5.08-5.10

SThese paragraphs record the experimental operations to increase the dissolved
4' oxygen levels below Clarks Hill Dam. This section should be expanded to

address future operation and management plans to mitigate these detrimental

IP,'d PD APR 1 4 1981
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impact and increase oxygen levels.

Thank you for the opportunity to cormment on this statement.

Si ncerely or

James H. Lee
Regional Environmental Officer



U.S. Department of the Interior
Responses:

1. The EIS has been modified to incorporate the comments of the
Department of the Interior.

2. While no endemic, breeding population of alligator is expected to
be found in the Clarks Hill Lake area, appendix B has been changed to
reflect this possibility.

3. & 4. Dissolved oxygen studies are now being completed at various
locations on Clarks Hill Lake. These data, including the profile
values, mean number of days during the year when dissolved oxygen
values fall below 2.0 and 1.0 mg/l, will be made available.

.,
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

'.~ ~ REGION IV L
34 COURTLAND STREET

ATLANTA. GEORGIA 30365

April 7, 1981 P

4SA-EIS

Colonel Tilford Creel, USA
District Engineer
Corps of Engineers, Savannah District
P. 0. Box 889
Savannah, Georgia 31402

Dear Colonel Creel:

We have ieviewed the Draft Environmental Impact Statement on the operation
and maintenance of Clarks Hill Lake (Georgia and South Carolina) and offer
the following observations:

With regard to overall environmental effects, Plan A appears superior to
the other alternatives; however, improvements could be made in its operation,
particularly with regard to water quality. The DEIS, Section 4.30, Page 27,
states, "during the late summer and early fall months, releases may be as low
as 1 to 2 ppm due to stratification," also Section 4.04, Page 39, "the releases
from Clarks Hill contain low dissolved oxygen levels from July until fall
turnover in late October." The EIS further indicates that 13 miles below the
dam the river has only recovered to an oxygen content of 4.0 ppm. The dis-
solved oxygen in this section of the river could greatly be improved at com-

.. paratively minimal expense by utilizing a method recently demonstrated by the
Tennessee Valley Authority at their Norris Dam. The system includes a
"hub baffle" which is formed by welding baffles above the vents on the hub
of the turbine. This increases suction, thereby causing more air to mix with
the water. The water's oxygen content is further enhanced by supplying air
through a baffle ring inside the draft tube. The combination of the "hub
baffle" and draft tube ring is reputed to increase oxygen levels from 3.5 to
4.5 mg/l at a cost of about $15,000 per unit. The system is considered to be
a breakthrough in solving the problem of low dissolved oxygen below hydro-
electric dams and we believe warrants your consideration for use at this
facility.

On the basis of our review a rating of LO-2 was assigned, i.e., we have no
significant environmental objections to this activity, but some additional
information is requested.

If we can be of further assistance, feel free to call on us.

Sincerely yours,

L. ohn E. Hagan III

") Chief, EIS Branch

, s,
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Response 1. U.S. Environmental Protection Agency

Hub baffles were installed on two units at Clarks Hill Dam this spring
and we are testing the system in the late summer when the dissolved

?" oxygen in the releases are low. We installed 450 hub baffles on Unit 4
and 600 hub baffles on Unit 3, which are similar in size to hub baffles
installed by the Tennessee Valley Authority (TVA) at Norris Dam.

In addition, a fifth generating unit is being installed at the Hartwell
Lake project. When construction of the unit is completed, we will add

* a baffle ring and hub baffles for testing.

Our recommendation for turbine aeration at the Richard B. Russell
project will be based on the results of the Clarks Hill and Hartwell
tests and additional studies being conducted by TVA and other Corps
Districts. Preliminary studies indicate little or no increase in dis-
solved oxygen through turbine aeration when the background dissolved
oxygen levels are as high as 4 to 5 ppm. This would be the case at the
Russell project with the oxygen injection system in operation. Without
oxygen injection, turbine aeration could not maintain 6 ppm of dis-
solved oxygen in the releases at the Richard B. Russell Dam.

I
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SLOR G TA STATE CLEAR 1NGHOUS E MEMORAND U M

TO: Colonel Tilfard Creel
Dept. of the Army
Savannah District COE
P.O. Box 889
Savannah, Georgia 31402

FROM: Charles H. Badger, Administrator
Georgia State Clearinghouse
Office of Planning and Budget

. DATE: April 28, 1981

" SUBJECT: RESULTS OF STATE-LEVEL REVIEW

Applicant: U.S. Army Corps of Engineers

Project: Draft EIS, Operation and Maintenance of Clarks Hill Lake, Savannah Ri

State Clearinghouse Control Number:
GA 81-02-09-002

The State-level review of the above-referenced document has been conpleted. As a resu2t c;

tne environmental review process, the activity this documenz was prepared for has been foul

to be consistent with those State social, economic, physical go;. , polizie., n

programs witn which the State is concerned.

The Department of Natural Resources has completed its review of the Draft

Environmental Impact Statement (DEIS) on the operation and maintenance of

Clarks Hill Lake. The Department is in general concurrence with the findings

and conclusions to continue the present operation and maintenance. The

Department's Historic Preservation Section (HPS) also finds that, in general,

the DEIS deals comprehensively with cultural resources and their management.I. eHPS, however, wishes to point out that the Corps of Engineers does have
the sole authority, and responsibility for, the Cultural Resource Management

Program of a Corps'project. Close coordination with the Department of

interior (Interagency Archaeologist Services), the Advisory Council on

Historic Preservation, and the State Historic Preservation Office is required,
"" however, to plan and implement the Program.

SC-EIS-4 (41178
270 Tfla~hinqtn ,St., . 11. Atlantaz, (eorsiu 3S331
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SAI# GA 81-02-09-002
Page Two
April 28, 1981

The following State agencies have been offered the opportunity to review and comment
on this project: Natural Resources

Ports Authority
Office of Planning and Budget, Executive Dept.

CtB: tb

cc: Barbara Hogan, DNR

Enclosure: Comments prepared by GaPor.ts Authority, dated March 5, 1981.
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TO: STATE CLEARINGHOUSE
OFFICE OF PLANNING AND BUDGET
INTERGOVERNMENTAL RELATIONS DIVISION
270 "'AS' 1N,T O.T0N STREET, S. W.
ATLANTA, GEORGIA 30334

* FROM: NAME: FREEMAN G. CROSS, JR.

AGENCY: GEORGIA PORTS AUTHORITY

SUBJECT: STATE-LEVEL REVIEW OF THE NEGATIVE DECLARATION/ENVIRONMENTAL
ASSESSMENT OR DRAFT/FINAL ENVIRONMENTAL IMPACT STATEMENT
PREPARED FOR THIS PROJECT

STATE CLEARINGHOUSE CONTROL NUMBER: GA 81-02-09-002

* DATE: March 5, 1981

This project is considered to be consistent with those State social, economic, physica
(goals), (policies), (objectives), (plans), and (programs), with which this organizati-
is concerned. (Line through inappropriate word or words).

This project is recommended for further development with the following
recommendations for strengthening the project (additional pages may be
used for outlining the recommendations).

This project is not recommended for further development (accompanied by
detail comments which explains the Division's rationale for this decision).

NO COMMENT

Form SC-EIS-3
July 1975

* . . . % . . . * .. *'* *.- * A



Response 1. Georgia State Clearinghouse

The U.S. Army Corps of Engineers will continue to maintain close ties
with the appropriate state agencies, especially the Historic Preserva-
tion Section of the Department of Natural Resources and the State
Historic Preservation Office, in order to continue this program at
Clarks Hill Lake. The Corps of Engineers recognizes its authority and
responsibility for the Cultural Resources Management Program at the
lake.
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STATE OF SOUTH CAROLINA

OFFICE OF THE STATE AUDITOR

P.O. BOX t1333

- EDGAR A. VAUGHN. JR.. CPA COLUMBIA JESSE A. COLES. JR.. P,.O
*STATE AUDITOR 2921f oDEPUTY sr~rC AUDITOR

(803) 758-3106 (0)7830

March 23, 1981

* ~. Colonel Tilford C. Creel
District Engineer
Savannah District, Corps of Engineers
P.O. Box 889

* Savannah, GA 31402

* Dear Colonel Creel:

Draft Environmental Impact Statement on
Operation and Maintenance of Clarks Hill Lake

* The referenced Statement has been reviewed. Enclosed are the commnents from
* the Clarks Hill-Russell Authority for your consideration in preparing the
* final EIS.

* Sincerely,

Elmer C. Whitten, r.
A-95 Coordinator

- Enclosure
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J. A. McALLISTER. CHAIRMAN G. A. LATHAM
MT. CARMEL. SOUTH CAROLINA ABBEVILLE, SOUTH CAROLINA

S. M. BEATY. V. CHAIRMAN J. L. BURCH
ABBEVILLE. SOUTH CAROLINA McCORMICK, SOUTH CAROLINA

FRANK P. JONES. JR. CLARKS HILL-RUSSELL AUTHORITY 0. LEE STURKEY, GENERAL COUNSEL
WARE SHOALS. SOUTH CAROLINA OF SOUTH CAROLINA McCORMICK, SOUTH CAROLINA

CHARLES I. SMALL J. N. WORKMAN, EXECUTIVE DIRECTOR
COLUMBIA. SOUTH CAROLINA P. 0. DRAWER K

McCORMICK, SOUTH CAROLINA
i S. F. SHERARD, JR. TELEPHONE 803 443-2168
* CALHOUN FALLS. SOUTH CAROLINA

DRAFT ENVIRONMENTAL IMPACT STATEMENT
FOR OPERATION AND MAINTENANCE

OF THE CLARKS HILL LAKE

RESPONSE

The Clarks Hil I-Russell Authority has reviewed the Draft Environmental Impact
Statement for Operation and Maintenance of the Clarks Hill Lake and have found
it to be inconsistent with Agency plans, especially as it relates to the social
and economic well-being of the immediate Clarks Hill Reservoir area.

We support sound environmental practices and the sensitive treatment of the
natural resources that make the Clarks Hill area so unique. However, there
is a critical balance between the economic climate and environmental concerns/ which must be recognized. We feel that the failure to address this imbalance
is a major deficiency.

As the state agency created to promote a better balance in the economic
climate while preserving the environment to the maximum, we request you con-
sider an alternative plan, whereby all lands unnecessary for Congressionally
authorized project purposes be released to the private sector. This alterna-
tive would reduce the federal level of operation and maintenance responsibil-
ity without adversely affecting Congressionally authorized purposes. We
consider this a viable Operations and Maintenance option and one which should

. be given full immediate consideration.

We respectfully request your immediate attention. Thank you.
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- Response 1. State Auditor, State of South Carolina

The economic concerns facing McCormick County, as well as other
counties surrounding Clarks Hill Lake, are important considerations in
our planning processes. One of the Corps' resource use objectives in

the Master Plan is: "To work within applicable National policies and
criteria for management and development of Corps water resource
projects to investigate and implement alternatives for increasing

contributions to the economic base of McCormick, Lincoln and Columbia
counties."

* The Corps shares the view that local development can help the economy
of the county. However, the sale alone of additional Federal acreage
will not do the job. The construction of home or industry on that
acreage is what actually contributes the most to the tax base.

The Corps' primary purpose is that the Clarks Hill lands be put to
their highest and best use for the general public as a whole. It will
continue to periodically review and evaluate the land requirements at
all of the lakes it manages. If additional lands are identified as
nonessential, the Corps will consider other development plans on a case
by case basis and recommend appropriate action depending on the
situation at the time.

".
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MPftt of tiit utuo
RICHARD W. RILEY OFFICE OF EXECUTIVE

GOVERNOR POLICY AND PROGRAMS

March 20, 1981

Colonel Tilford C. Creel, District Engineer

Savannah District Corps of Engineers
Post Office Box 889
Savannah, Georgia 31402

Re: Draft Environmental Impact Statement on Operation
and Maintenance of Clarks Hill Lake

Dear Colonel Creel:

As you know, there has been a great deal of concern on the part of local
and state officials regarding the planned cessation of the practice of
leasing property to private organizations for recreational purposes. We
share this concern.

The elimination of the leasing program will severely restrict recreational
use of the lands surrounding the lake, which are already under-utilized in
the opinion of some. Although the organizations which lease property are
private rather than public, they do pay fair market prices for the privilege.

- I. The existing system allows private organizations to fill, in some measure,
needs which neither the state nor the federal government can afford to
address. We urge you to give greater consideration to the concerns of
-local residents in your planning.

Thank you for the opportunity to review the draft environmental impact
statement. We look forward to receiving a copy of the final statement.

Sincerely,

" .Patricia L. Jerman
Director

PLJ/ddv

Division of Natural Resources, PQst Office Box 11450, Columbia 29211

V AR 2 1981 so



Response 1. Office of the Governor, State of South Carolina

See previous Response 1.
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Environm enaI March 17, 1981 COMMISSIONER
Robert S. Jackson, M.D.

2600 Bull Street
Columbia, S. C. 29201

Colonel Tilford C. Creel
Savannah District, Corps of Engineers
P.O. Box 889
Savannah, GA 31402 )--

RE: Draft Environmental Impact Statement, Operation and Maintenance of Clarks
Hill Lake

Dear Colonel Creel:

Thank you for this opportunity to comment on the Draft EIS for Clarks Hill Lake.
Overall, the document gives a clear picture of the operation of the Clarks Hill
Project and the alternative strategies available for management of the lake. There
are, however, areas where clarification is needed and where additional evaluation
seems warranted.

Water quality issues have not been adequately addressed in the draft EIS. A
summary of the results of the National Eutrophication Survey's lake trophic state
analysis is given. However, possible management alternatives addressing the long
term maintenance of current water quality, which meets class A standards as related
to recreation and fish and wildlife propagation, are not discussed. The need for
a long term water quality management plan for the lake should be addressed by the
Corps. The plan could address problems unique to Clark Hill lake, such as potent-
ial nutrient problems, and recommend management strategies and additional standards
hich could supplement the current State standards. Methods to implement these
tandards could also be considered. I do not mean to imply that the Corps should be

responsible for water quality management, but I do suggest a more thorough discussion
f water quality issues.

In several portions of the document, additional information is needed for clari-
fication of certain points. They are as follows:

Section 3.36 - Sewage Disposal Alternatives.

This section briefly discusses current disposal practices. It is unclear what
project facilities are covered by the practice of removal for disposal in
municipal treatment systems. Are all Corps facilities including the power
plant, visitors center and offices, campgrounds and picnic areas handled by

4. holding vaults? No mention is made of facilities around the lake, such as State
Parks and marinas. Are these facilities handled by holding vaults, septic tanks
or treatment plants which discharge to the lake or its tributaries?

Section 4.26 - Air Quality.

Reference is made to the "Air Pollution Control Division of the South Carolina
'Pollution Control Authority." The reference should read "Bureau of Air Quality
Control, South Carolina Department of Health and Environmental Control."

pcld PD. MAR 25-191 -
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* Col Tilford C. Creel
- March 17, 1981
. Page 2

* Secticn 5.36 - Sewage Disposal, Environmental Consequences,

This section is somewhat confusing. The first sentence speaksin general terms
about a type of project. The remainder of the paragraph seems to be discussing

.1. a specific project. The purpose, location and method of operation of this
*project are not described or discussed.

Appendix D. Recreation Areas of Clark Hill Lake. Several terms are used to
describe waste handling facilities located at certain facilities: waterborne
washhouse; pit toilets; and holding vaults. Is waste from all these types
of facilities removed and disposed of in municipal treatment plants? If not,

-J. how are they managed? Also, no mention is made of sanitary faciliites at
* Icompercial marinas. Are pump out facilities provided for boats with on board

toilets? If septic tanks are utilized, does the Corps have specific regulations
governing their use on leased project lands?

It is hoped that these questions concerning sewage disposal and development of
a nutrient policy for Clark Hill Lake can be addressed in the Final Environmental
Impact Statement. Again, thank you for the opportunity to comment on this matter.

If you would like to discuss these comments, please contact me at (803)
758-5496.

Sincerely,

thegter E. Sansbury, Nrector
Environmental Analysis Division

* CES/LT/ik

*.*.
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South Carolina Department of Health and Environmental Control

Responses

1. A water quality study has been started for Clarks Hill. Sampling
will be completed in December 1981. Its data will address the concerns
of the South Carolina Department of Health and Environmental Control.

2. Paragraph 3.36: The Corps uses various waste disposal methods at
Clarks Hill Lake. The powerhouse resource office and large washhouses
use septic tank systems that are approved by their respective county
health offices. Other campground, rest areas, and ramp restrooms are
either pit latrines (approximately 400) or holding vaults (3). The
holding vaults are pumped out periodically for sludge removal as are
the septic tanks. The pit latrines are filled in with earth and
barrels when a facility is removed. State parks, marinas, and private
homes use septic tank systems and are also subject to their respective
county health regulations. Effluents from any of the Corps facilities
have not been found to discharge into the lake, although, the water
near effluents is checked periodically for pH, temperature, DO, fecal
coliforms, etc. The facility below the dam (near powerhouse) is
monitored monthly for discharge and water samples are analyzed. It is
not known whether effluents from non-Corps facilities on Clarks Hill
Lake are monitored or not.

3. This change has been made.

4. This change has been made to reduce the confusion.

5. Appendix D: In reference to the terms used, waterborne structures
(comfort stations, washhouses, etc.) use water for plumbing. A pit
toilet is a deep earthen hole with no enclosing structure. A folding
vault is a deep earthen lake lined with steel or concrete. Sludge is
periodically pumped from the holding vaults and septic tanks and taken
to treatment plants. Regarding other types of disposal, the Fort
Gordon Recreation area marina (Columbia County, Georgia) is the only
facility on Clarks Hill Lake with pump-out ability. As mentioned
earlier, other marinas use county-approved septic tank systems. The
Corps has no specific regulations regarding sewage disposal on leased
lands. The counties are responsible for waste disposal on these leased
lands.

.-..



UNIVERSITY OF SOUTH CAROLINA

COLUMBIA, S.C. 29208

" INSTITUTE OF ARCHEOLOGY AND ANTHROPOLOGY March 27, 1981

(803) 777-8170

Colonel Tilford C. Creel ,
Department of the Army I
Corps of Engineers

P. 0. Box 889
Savannah, GA 31402

Dear Colonel Creel: ---

I am pleased to have an opportunity to comment on the Draft
AEnvironmental Impact Statement for "Operation & Maintenance of Clarks

Hill Lake, Savannah River, Georgia & South Carolina." My comments,
of course, will be directed only to the archeological and cultural
resources statements of the draft.

I certainly commend you for the concern with protecting and conser-

ving the cultural resources as stated in several parts of the draft
statement. Concern for the nation's cultural heritage as expressed in
the several federal, state, and local laws and regulations can be
effectively realized through an active cultural resource program such
as the Savannah District intends to develop (page 12, 3.27). The
attention to monitoring and preserving sites which are listed as major
objectives of the program on pages 45 and 46 (5.24-5.30) is highly
desirable. I do have some reservations, however, about conducting the
"field level" of the program on "project-by-project basis" (page 45,
5.25).

c.) As you know the Institute of Archeology and Anthropology has a

long, continuing interest in the archeology of the Savannah River
drainage basin. The initial archeology work done in 1948 and cited
in compliance (page 36), unfortunately was undertaken prior to the
foumulation of nearly all of the current applicable legislation that

now guides cultural resource assessments and recommendations. I am
particularly familiar with this 1948 study since I was a part of the
program of the Smithsonian Institution at that time. As I recall we only
had one or two thousand dollars for that entire survey. In those times

* . conservation of cultural resources was only beginning to be a reality
and it was this river basin survey program that in essence set into
motion the concept that we now call Cultural Resource Management.
However the absence of a more fully developed concentration of orienta-
Lion at that time in the near absence of much knowledge concerning the
unique attributes of prepottery horizons and mound construction, ceramic
sequences and other aspects of the prehistory of the Savannah River Basin
influenced the decision to concentrate on only three of the 128 sites
identified during the survey. Funds never became available for the Lake
Spring site or the Rembert Mounds, even though they had been recommended.
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The Smithsonian report of that survey, Dr. Joseph Caldwell's publica-
tion on the mound and Carl Miller's report on the Lake Spring site, totaling
less than 50 pages, are the only references concerning these archeological

- resources. The loss to the archeological community has been immeasurable.

For these reasons the importance of a continuous and active program
cannot be over stressed. Of immediate concern is the vandalism of sites
which are now exposed as a result of the low water level in the reservoir.

SAnother concern is the site attrition along the shore line caused by bank
3. erosion and seasonal fluctations, normal and abnormal, of the lake level.

These conditions did not come about by the project-specific activities, but
as a total result of the lake being there.

I would strongly recommend that a full assessment of the current status
of archeological resources in the Clark Hill Reservoir area be undertaken as
soon as possible. This would be a prt of the Executive Order 11593 require-
ments that are now codified in the Historic Preservation Act Amendments of
1980. Such an assessment should document the nature and extent of existing
records and should include a shoreline survey to evaluate those records and to
assess present site conditions. The information acquired from such an assess-
ment would identify critical management and research problem areas. At least
three of the research problem areas of major significance include: 1) the rare
presence of black lithic raw materials which has been tentatively identified as
"devitrified obsidian," 2) a high instance of early archaic occupation sites
(for example Palmer, about 9,000 B.P.) and 3) the area's position near the Fall
Line, which has significantly affected prehistoric and historic adaptation in
this whole upper coastal area.

I realize that the cost of a full-scale archeological assessment of the
reservoir would be a fairly large expenditure at one time. I hasten to point

* -5 out, though, that such an expenditure now or in the very near future would
result in a much more effective management plan and would be cost effective in
the long-run. Such a survey would cost much less at one time than a project-

*. by-project assessment over a long period of time.

I hope these comments have been helpful and I will look forward to seeing
the final environmental impact Ftatement when it is completed. Again, thank
you for the opportunity to comment.

Sincerely yours,

Robert L. Stephenson
Director and State Archeologist

* RLS:dsw

cc: Mr. Charles Lee
Mr. James Cobb
Mr. Elmer Whitten
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Response 1-5. State Archeologist, State of South Carolina

The concerns of the bouth Carolina State Archeologist have been met

with changes made to the appropriate port: is of the EIS. Unfortu-

nately, funding limitations preclude the comprehensive surveys that

might be made. The Corps of Engineers can only continue site-specific

surveys as they are needed.
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